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EXECUTIVE  SUMMARY 


4his  report  presents  the  results  of  the  Phase  II  hydrogeologic  survey 
at  Hill  Air  Force  Base  (AFB),  Utah  vdiich  was  accomplished  under  the  U.S. 
Air  Force  Installation  Restoration  Program  (IRP). 


The  IRP  Phase  II  Field  Survey  was  conducted  after  the  completion  of 
an  IRP  Phase  I  Records  Search  by  Engineering  Science  (1982).  Thirteen 
disposal  sites  at  Hill  AFB  were  evaluated  which  were  rated  and  prioritized 
by  contamination  potential.  Of  these  sites,  the  U.S.  Air  Force  selected 
the  four  highest  priority  waste  disposal  areas  for  Initial  Phase  II  in¬ 
vestigation.  The  four  waste  areas  selected  were:  (1)  Chemical  Disposal 
Pits  No.  1  &  2,  (2)  Landfill  No.  3,  (3)  Berman  Pond,  and  (4)  Chemical 
Disposal  Pit  No.  3.  \ 

The  project  team  consisted  of  personnel  from  three  organizations. 
The  Utah  Biomedical:  Test  Laboratory  (UBTL)  Division  of  the  University  of 

Utah  Research  Institute  (UURI)  provided  the  overall  project  management  and 

/ 

laboratory  analyses.  Radian  Corporation  conducted  the  field  hydrogeo¬ 
logical  investigation  and  Interpretation  of  conditions.  The  Earth  Science 
Laboratory  (ESL)  of  UURI  provided  geophysical  surveys  of  the  waste  sites. 

)L'The  report  Is  presented  In  two  volumes.  Volume  I  Is  the  text  of  the 
final  report  and  Volume  II  contains  appendices  supporting  the  Investiga¬ 
tion. 

Location  of  Sites 

Five  separate  areas  were  Investigated  during  this  study.  They  are: 
Chemical  Disposal  Pits  Nos.  1  &  2,  Landfill  No.  3,  Hill  AFB  Golf  Course 
Area,  Berman  Pond,  Chemical  Disposal  Pit  No.  3.  The  general  locations  of 
these  areas  are  shown  on  Figure  S-l.  The  Golf  Course  area  was  included  by 
the  IRP  Phase  II  team  in  order  to  examine  potential  groundwater  recharge 
to  the  down  slope  waste  sites  at  the  Chemical  Disposal  Pits  No.  1  &  2  and 
Landfill  No.  3  areas. 


Chemical  Disposal  Pits  No.  1  &  2,  located  in  the  eastern  portion  of 
the  base  (Figure  S-l )  were  used  for  dumping  of  liquid  petroleum  wastes 
from  1954  to  1973.  The  liquids  were  periodically  burned.  Oil  has  been 
detected  on  top  of  groundwater  in  two  monitor  wells  located  200  to  300 
feet  from  the  pits.  Previous  chemical  analyses  of  water  samples  showed 
high  levels  of  COD,  BOD  and  phenols.  (O.S.  Air  Force  Occupational  and 
Environmental  Health  Laboratory,  1976) 

Landfill  No.  3 

Landfill  No.  3  (Figure  S-l)  was  operated  from  1947  through  1967. 
Large  quantities  of  waste  solvents,  bottoms  from  solvent  cleaning  opera¬ 
tions,  and  sludge  from  the  base  Industrial  Wastewater  Treatment  Plant 
(IWTP)  were  placed  in  the  landfill.  The  proximity  of  Landfill  No.  3  to  a 
previously  studied  Landfill  No.  4  (Cal science  Research,  Inc.,  1981;  and 
U.S.  Air  Force  Occupational  and  Environmental  Health  Laboratory,  1976) 
suggested  that  it  may  be  contributing  to  the  contamination  observed  near 
Landfill  No.  4.  Northwest  of  Landfill  No.  3  is  a  fire  protection  training 
area.  Although  this  area  was  not  part  of  the  present  study,  some  data 
were  indirectly  developed  for  that  area  In  the  course  of  the  Landfill  No. 
3  studies. 

Golf  Course  Area 

Construction  of  an  18-hole  golf  course  on  the  east  side  of  the  base 
began  in  1960  (Figure  S-l).  The  facility  Is  equipped  with  an  Irrigation 
system.  The  golf  course  is  situated  south  of  the  waste  disposal  areas  of 
Chemical  Disposal  Pits  No.  1  &  2,  Landfill  Nos.  3  &  4  and  is  topo¬ 
graphically  about  50  feet  higher  than  the  disposal  areas.  The  golf  course 
is  not  a  waste  disposal  area.  As  noted  above,  it  was  included  In  the 
survey  by  the  IRP  Phase  II  team  in  order  to  assess  its  hydrologic  effect 
upon  the  down  slope  disposal  areas. 


Figure  S-l.  Study  Area  and  Waste  Site  Locations 
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Berman  Pond 


Beraan  Pond  was  operated  as  an  un lined  evaporation  pond  for  indus¬ 
trial  wastewaters,  including  electroplating  wastes,  from  1940  to  1956. 
The  site,  located  at  the  southern  end  of  the  base,  has  been  filled  and 
regraded  (Figure  S-l).  No  site-specific  data  on  the  subsurface  geology 
and  groundwater  in  the  Berman  Pond  area  were  available  prior  to  this 
investigation. 

Chemical  Disposal  Pit  No.  3 

Chemical  Disposal  Pit  No.  3,  located  on  the  northeastern  border  of 
Hill  AFB  (Figure  S-l),  was  used  from  1967  to  1975  for  disposal  of  large 
quantities  of  sludges  bottoms  from  a  TCE  solvent  recovery  unit.  The  area 
is  also  reported  to  have  received  bottoms  from  plating  operations  during 
the  1940's.  The  exact  location  of  the  pit  was  not  evident.  No  studies  had 
been  performed  in  the  area,  and  no  evidence  of  contaminant  discharge  off- 
base  from  the  pit  has  been  reported. 

Type  and  Number  of  Tests  Conducted 

A  variety  of  techniques  were  employed  in  the  Hill  AFB  Survey.  They 
Include  three  geophysical  techniques  (electrical  resistivity,  ground  mag¬ 
netics  and  self-potential  measurements),  soil  coring  and  analysis  as  well 
as  sampling  for  water  analysis  from  monitor  wells,  lyslmeters  and  piezo¬ 
meters  Installed  as  part  of  the  project.  In  addition,  water  samples  were 
collected  from  selected  existing  monitor  wellB.  Table  S-l  summarizes  the 
field  program  and  sampling.  Table  S-2  summarizes  the  pollutant  analyses. 

Based  upon  the  IRP  Phase  II  Field  Survey  findings,  the  following 
results  can  be  derived. 

Geophysical  Results 

Chemical  Disposal  Pits  No,  1  &  2.  Resistivity  data  have  mapped  a 
rather  continuous  clay  layer  at  depths  between  30  and  50  feet,  beneath 
Chemical  Pits  No.  1  &  2,  in  contrast  to  much  thicker  sand  and  gravels  to 
the  west  and  north  which  could  permit  migration  to  the  west  and  north  of 
pollutants  from  the  chemical  pits.  Ground  magnetic  data  mapped  a  broad 
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ry  of  Pollutant  Analyse*  -  Ranges  Detected 


Table  S-2.  (Continued) 


area  (200  by  40 Of  feet)  of  aetal  trash  and  debris  which  Includes  the  two 
pits.  Erratic  self-potential  values  suggest  electrochemical  reactions  are 
continuing  within  the  soil  In  the  disturbed  area  mapped  by  the  mag¬ 
netics.  The  differential  oxidation  of  Iron  barrels  and  other  metallic 
trash  In  contact  with  near  surface  waters  is  the  most  likely  source  of  the 
erratic  voltage  measurements. 

Landfill  No.  3.  Electrical  resistivity  data  Indicate  clay  and  sandy 
clay  generally  less  than  30  feet  deep  beneath  the  eastern  70%  of  Landfill 
No.  3.  Higher  resistivities  (75  ohm-meters)  south  of  the  top-of-slope 
Indicate  clay  layers  are  more  than  60  feet  deep.  Ground  magnetic  data 
Indicate  the  presence  of  fill  and  magnetic  trash  throughout  the  Landfill 
No.  3  area. 

Golf  Course  Area.  One  resistivity  line  suggests  that  a  clay  layer  Is 
present  at  shallow  (10-30  feet)  depth  beneath  much  of  the  Golf  Course 
Area.  At  Base  Well  No.  4.  near  the  Intersection  of  Sage  Street  and  Peri¬ 
meter  Road,  the  clay  layer  appears  to  be  deeper  (30  feet  or  more)  and 
dipping  to  the  north. 

Berman  Pond.  The  Berman  Pond  fill  is  indicated  by  apparent  resis¬ 
tivities  less  than  100  ohm-meters  In  contrast  to  much  higher  values  (200 
to  1000  ohm-meters)  corresponding  to  undisturbed  sands  to  the  south.  No 
substantial  (5  feet  thick  or  more)  laterally  extensive  clay  layer  is  pre¬ 
sent  within  60-80  feet  of  the  surface  at  Berman  Pond.  Ground  magnetic 
survey  data  confirm  the  presence  of  much  magnetic  debris  within  the  fill 
and  further  substantiate  the  outline  of  the  landfill  area. 

Chemical  Disposal  Pit  No.  3.  Five  dipole-dipole  resistivity  lines 
defined  a  complex  resistivity  distribution  at  Chemical  Disposal  Pit  No.  3 
which  was  Interpreted  to  be  a  major  slump  feature.  Clay  layers  are  pre¬ 
sent  west  of  the  pits,  but  are  broken  and  discontinuous  within  the  slump 
block.  Multiple  pathways  for  contaminant  migration  thus  appear  to  be 
present  at  this  site. 


Cheat cal  Disposal  Pits  No.  1  &  2  and  Chemical  Disposal  Pit  No.  3  have 
affected  the  largest  dovngradlent  groundwater  areas  by  past  disposal 
activities  at  the  Base.  Their  disposal  areas  are  much  smaller  than  Land¬ 
fill  No.  3.  No  shallow  groundwater  was  encountered  at  Berman  Pond.  Fol¬ 
low-on  investigations  will  be  required  to  fully  evaluate  the  extent  of 
contamination. 

In  the  case  of  Chemical  Disposal  Pit  No.  3,  the  approximate  lateral 
extent  of  downgradient  groundwater  impact  could  encompass  14  acres  between 
the  Base  boundary  and  the  Davis  Weber  Canal.  Migration  east  of  the  canal 
is  a  possibility  because  it  is  also  located  on  a  slump  complex.  The  vol¬ 
ume  of  groundwater  impacted  could  not  be  reliably  computed  due  to  the 
numerous  pathways  for  potential  contaminant  migration  through  the  slump 
feature  and  the  absence  of  downgradient  hydrogeologic  data.  The  thick¬ 
nesses  of  the  flow  paths  in  the  aquifers  at  the  pit  range  from  fractions 
of  a  millimeter  along  the  slump  fault  planes  to  greater  than  23  feet  in 
the  sand  zones,  with  significant  changes  over  short  distances. 

Contaminated  soil  outside  Chemical  Disposal  Pits  No.  1  &  2  was  due  to 
waste  fluids  migrating  along  the  top  of  the  groundwater  surface,  as  evi¬ 
denced  by  oil  slicks  at  two  nearby  monitor  wells  (W-4  and  80-20)  to  the 
west.  The  lateral  extent  and  thickness  of  the  oil  slick  is  unknown.  The 
migration  of  the  waste  products  from  the  pits  is  primarily  to  the  nortwest 
with  a  probably  secondary  component  to  the  north.  The  main  groundwater 
flow  goes  to  the  Northwest. 

Conclusions  and  Recommendations 

The  objectives  of  the  initial  IRP  Phase  II  Field  Investigation  were 
met  and  Information  gaps  identified.  During  the  course  of  the  investiga¬ 
tion,  it  was  found  that  a  variety  of  hydrogeological  conditions  exist  at 
the  Base.  All  of  the  sites  tasked  for  investigation  were  located  and 
contamination  was  detected  in  groundwater  in  the  vicinity  of  most  of  the 
waste  sites.  The  Base  Golf  Course  Area  was  investigated  to  determine  its 
potential  hydrologic  impact  on  nearby  Landfill  No.  3  and  Chemical  Disposal 


Pic  Nos.  1  and  2.  General  alee  conclusions  and  race— andatlons  are 
provided  for  each  area  as  follows  on  Table  8-3.  Additionally,  preliminary 
Information  on  Landfill  No.  4  (located  neat  to  Landfill  No.  3)  was 
developed  during  this  study  and  warrants  a  brief  comment  In  Table  S-3. 
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some  of  these  wells  with  either  partial  construction  gradient  and  off-site  conditions  are  unknown, 

and/or  entire  casing  are  perforated.  Therefore,  it  Additional  field  investigation  is  recommended  to 

is  recommended  that  the  well  construction  data  and  identify  other  source(s)  of  solvents  and  to  assess 

screened  horizons  be  evaluated  to  assess  the  useful-  the  extent  of  impacts, 

ness  of  these  wells  as  monitor  wells  under  the 


1.0  INTRODUCTIOH 


1.1  Purpose  of  Program 


The  purpose  of  this  progra  wss  to  determine  if  environments], 
contamination  has  resulted  from  waste  disposal  practices  at  Hill  Air  Force 
Base  (AFB) ,  Utah.  The  University  of  Utah  Research  Institute  (Utltl)  was 
retained  in  September,  1982,  to  conduct  a  field  evaluation  at  Hill  AFB 
under  Phase  11  of  the  Department  of  Defense  Installation  Restoration 
Prograa.  The  objectives  were: 

1)  To  determine  whether  hazardous  materials  were  present  in  the 
surface  and  subsurface  environments. 

2)  To  determine  whether  the  hazardous  materials,  if  present,  were 
migrating  or  had  the  potential  to  migrate. 

3)  To  recommend  actions  necessary  to  evaluate  the  magnitude  and 
extent  of  contamination  should  contamination  be  found. 

4)  To  suggest  an  envlromental  monitoring  program  as  needed  to 
document  current  conditions  and  future  discharges. 

The  complete  Description  of  Work  is  presented  in  Appendix  B  of  this 
report. 

The  survey  was  designed  by  the  field  teas  to  make  maximum  use  of  the 
data  as  it  was  produced  in  order  to  refine  the  direction  of  the  survey  as 
it  progressed.  The  purpose  of  this  approach  was  to  allow  the  reallocation 
of  resources  from  sites  not  requiring  the  level  of  effort  initially 
anticipated  to  sites  found  to  require  a  more  extensive  characterization  of 
contamination. 

1.2.  Duration  of  Program 

The  presurvey  meeting  was  held  at  Hill  AFB  on  2  August  1982.  The 
Phase  II  presurvey  report  was  submitted  on  1  September  1982.  Work  began 
at  Hill  AFB  in  mid-October  1982.  The  scheduled  field  work  concluded  with 
the  second  round  of  water  samples  collected  in  early  Hay  1983  and  with  the 
final  well  measurements  made  in  late  Hay  1983.  After  the  scheduled  field 
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work  was  completed,  Hill  APB  personnel  performed  the  surveying  required  to 
tie  in  the  sampling  points.  That  date  waa  relayed  to  the  project  teas  in 
June  and  July  of  1983. 


The  final  measurements  of  depth-to-vater  and  of  oil  thickness  in  the 
area  of  Chemical  Disposal  Pita  Not.  1  &  2  at  Hill  APB  showed  an  unusual 
pattern.  The  field  team  proposed  that  an  additional  set  of  such 
measurements  be  made  through  the  atmner  and  fall  of  1983.  The  proposal 
was  accepted  by  the  United  States  Air  Porce.  The  additional  measurements 
of  depth-to-water  and  oil  thickness  were  completed  in  mid-November  1983. 

1.3  History 

The  history  of  Hill  Air  Porce  Base  with  an  emphasis  upon  activities 
which  may  have  had  an  Impact  upon  hazardous  waste  generation  has  been 
reviewed  in  the  Phase  I  Records  Search  Report  (Engineering-Science. 

1982).  The  following  summary  Information  is  excerpted  from  that  report. 

1.3.1  Installation  History 

Hill  Field  was  commissioned  in  November.  1940.  In  1952,  the  Air 
Material  Command  made  Hill  APB  the  prime  depot  for  the  F-89  Scorpion.  In 
1959,  Hill  AFB  be  case  the  logistics  manager  of  the  Minuteman  missile;  and 
in  1965,  was  assigned  complete  logistics  management  for  the  Minuteman 
missile  force.  In  1968,  Hill  APB  be cose  manager  for  the  Maverick  missile 
and  assumed  responsibility  of  the  Air  Porce  Logistics  Command  Test 
Range.  A  SAC  satellite  base  was  established  at  Hill  APB  from  1973  to 
1975.  In  1979,  Hill  AFB  assumed  worldwide  management  of  the  F-16. 

1.3.2  Current  Organisation  and  Mission 

The  Ogden  Air  Logistics  Center  (ALC)  is  the  major  organisation  at 
Hill  AFB.  It  is  one  of  five  air  logistics  centers  which  comprises  the  Air 
Porce  Logistics  Command  (AFLC)  with  headquarters  at  Wright-Patterson  AFB, 
Ohio.  AFLC  has  the  mission  objective  of  ensuring  that  Air  Porce  weapon 
systems  ere  kept  at  maximum  operational  capability  at  least  possible 
cost.  APLC  provides  the  supplies,  material  and  services  necessary  to 
maintain  the  Air  Porce  in  a  constant  combat-ready  posture. 


The  Ogden  Air  Logistics  Center  has  five  major  groups,  which  may 
impact  on  hazardous  waste  generation.  They  are: 

-  Directorate  of  Maintenance 

-  Directorate  of  Distribution 

-  Directorate  of  Material  Management 

-  Directorate  of  Contracting  and  Manufacturing 

-  Commander-2 84 9th  Air  Base  Group  (ABG) 

The  major  tenant  units  at  Hill  AFB  are:  the  388th  Tactical  Fighter 
Wing,  the  6545th  Test  Group,  the  1954th  Radar  Evaluation  Squadron,  the 
1881st  Communication  Squadron,  the  533rd  Field  Training  Detachment,  and 
the  419th  Tactical  Fighter  Wing. 


1.3.3 


Hazardous  Waste  Generating  Activities 


Most  hazardous  wastes  generated  at  Hill  AFB  can  be  associated  with 
one  of  the  following  five  activities  carried  out  on  the  base: 

-  Industrial  Operations  (Shops) 

-  Pesticide  and  Herbicide  Utilization 

-  Fire  Control  Training 

-  Hazardous  Waste  Storage 
Fuels  Management 

1.3.4  Waste  Management  Facilities 


The  facilities  on  the  base  which  have  been  used  for  the  management  of 
waste  can  be  categorized  as  follows: 


Landfills 

Chemical  Disposal  Pits 
Wastewater  Treatment  Plants 
Evaporation  Ponds 
Septic  Tanks 

Storm,  Industrial,  and  Sanitary  Sewers 


1.3.5 


Phase  I  Records  Search 


A  review  of  past  and  present  waste  generation  sources  at  Hill  AFB  was 
conducted.  Past  and  present  waste  materials  were  identified  and  the 
disposal  methods  used  for  each  source  were  determined  according  to  base 
records  on  interviews. 

Potentially  contaminated  sites  were  assessed  using  a  rating  system 
which  took  into  account  the  following  factors: 

-  Receptors 
Pathways 

-  Waste  Characteristics 

-  Waste  Management  Practices 

Thirteen  areas  were  identified  as  warranting  further  evaluation  under 
Phase  II. 

1.3.6  Presurvey 

A  presurvey  meeting  was  held  at  Hill  AFB  on  2  August  1982  to  define 
the  scope  of  the  initial  Phase  II  effort.  The  recommendations  of  the 
Phase  I  Records  Search  were  reviewed.  Mine  of  the  thirteen  areas  noted  in 
the  Phase  I  report  were  inspected.  Ultimately  four  sites  were  identified 
by  the  U.S.  Air  Force  as  requiring  evaluation  under  the  initial  Phase  II 
survey. 

1.4  Description  of  Sites 

Five  separate  areas  were  investigated  during  this  study.  They  are: 
Chemical  Disposal  Pits  Nos.  1  &  2,  Landfill  No.  3,  Hill  AFB  Golf  Course 
Area,  Berman  Pond,  Chemical  Disposal  Pit  No.  3.  The  general  locations  of 
these  areas  are  shown  on  Figure  1-1.  The  Golf  Course  area  was  included  by 
the  IRP  Phase  II  team  in  order  to  examine  potential  groundwater  recharge 
to  the  down  slope  waste  sites  at  chemical  Disposal  Pits  Nos.  142  and 
Landfill  No.  3  areas.  The  Fire  Training  Pit  at  Hill  AFB  is  located  within 
the  area  of  Chemical  Disposal  Pits  No.  1  &  2  and  Landfill  No.  3.  Although 
this  site  was  not  specifically  referenced  in  the  Phase  II  Statement  of 


Work,  Che  Fire  Training  Pit  was  indirectly  monitored  during  the  survey 
because  of  its  proximity  to  the  other  sites.  The  following  brief 
descriptions  of  the  study  sites  are  taken  predominantly  from  the  earlier 
Phase  I  records  search  (Engineering-Science,  1982). 

1.4.1  Chemical  Disposal  Pits  Nos.  1  &  2 

Chemical  Disposal  Pits  Nos.  1  &  2,  located  in  the  eastern  portion  of 
the  base  (Figure  1-1)  were  used  for  dumping  of  liquid  petroleum  wastes 
from  1954  to  1973.  The  liquids  were  periodically  burned.  Oil  has  been 
detected  on  top  of  groundwater  in  two  monitor  wells  located  about  200  to 
300  feet  away.  Previous  chemical  analyses  of  water  samples  showed  high 
levels  of  COD,  BOD  and  phenols.  (U.S.  Air  Force  Occupational  and 
Environmental  Health  Laboratory,  1976) 

1.4.2  Landfill  No.  3 

Landfill  No.  3  (Figure  1-1)  was  operated  from  1947  through  1967. 

Large  quantities  of  waste  solvents,  bottoms  from  solvent  cleaning 
operations,  and  sludge  from  the  base  Industrial  Wastewater  Treatment  Plant 
( IWTP)  were  placed  in  the  landfill.  The  proximity  of  Landfill  No.  3  to  a 
previously  studied  Landfill  No.  4  suggested  that  it  may  be  contributing  to 
the  contamination  observed  near  Landfill  No.  4. 

1.4.3  Golf  Course  Area 

Construction  of  an  18-hole  golf  course  on  the  east  side  of  the  base 
began  in  1960  (Figure  1-1).  The  facility  is  equipped  with  an  irrigation 
system.  The  golf  course  is  situated  south  of  the  waste  disposal  areas  of 
Chemical  Disposal  Pits  Nos.  1  &  2,  Landfill  Nos.  3  &  4  and  is 
topographically  about  50  feet  higher  than  the  disposal  areas.  The  golf 
course  is  not  a  waste  disposal  area.  As  noted  above,  it  was  included  in 
the  survey  by  the  IRP  Phase  II  team  in  order  to  assess  its  effect  upon  the 
down  slope  disposal  areas. 


1.4.4  Berman  Pond 

Berman  Pond  was  operated  as  an  unlined  evaporation  pond  for 
industrial  wastewaters,  including  electroplating  wastes,  from  1940  to 
1956.  The  site,  located  at  the  southern  end  of  the  base,  has  been  filled 


and  regraded  (Figure  1-1).  No  site-specific  data  on  the  subsurface 
geology  and  groundwater  In  the  Berman  Pond  area  were  available  prior  to 
this  investigation. 

1.4.5  Chemical  Disposal  Pit  No.  3 

Chemical  Disposal  Pit  No.  3,  located  on  the  northeastern  border  of 
Hill  AFB  (Figure  1-1),  was  used  from  1967  to  1975  for  disposal  of  large 
quantities  of  TCE  bottoms  from  a  solvent  recovery  unit  and  vapor 
degreasers.  The  area  is  also  reported  to  have  received  bottoms  from 
plating  operations  during  the  1940's.  The  exact  location  of  the  pit  was 
not  evident.  No  studies  had  been  performed  in  the  area,  and  no  evidence 
of  contaminant  discharge  off-base  from  the  pit  has  been  reported. 

1.5  Field  Program,  Sampling  and  Pollutant  Analyses 

In  this  section,  the  field  program  and  types  of  samples  collected  are 
summarized.  The  objectives  for  each  approach  are  noted,  i"he  list  of 
chemical  analyses  is  summarized;  and  the  rationale  for  the  selection  of 
the  analyses  is  reviewed. 

1.5.1  Field  Program  and  Sampling 

The  field  program  began  with  a  data  review  phase.  Records,  maps, 
well  logs,  etc.  were  obtained  and  reviewed  to  gather  all  available 
information  pertinent  to  the  survey.  Subsequent  activities  were  planned 
on  the  basis  of  this  information. 

Electrical  resistivity  surveys  were  recommended  to  determine  the 
lateral  extent  and  thickness  of  clay  lenses  and,  if  possible,  the  lateral 
extent  of  contamination  plumes.  Based  upon  findings  from  the  data  review 
phase,  the  geophysical  program  was  redesigned  to  replace  some  of  the 
electrical  resistivity  measurements  with  ground  magnetic  survey  profiles 
and  with  self-potential  surveys.  The  additional  techniques  were  included 
to  better  define  the  disposal  areas. 


Soil  coring  samples  were  taken  to  define  the  extent  of  hazardous 
waste  disposal  sites  of  uncertain  dimensions.  In  a  few  cases,  additional 
analyses  were  performed  on  samples  of  soil  resulting  from  the  emplacement 


of  monitor  wells,  lyslmeters  or  piezometers.  These  additional  soil 
analyses  provided  information  which  was  used  to  evaluate  the  nature  and 
extent  of  contaminant  migration. 

Water  samples  of  four  types  were  collected  for  analysis.  Samples 
from  monitor  wells  and  piezometers  were  taken  in  order  to  determine  the 
nature  and  extent  of  contaminant  migration.  Samples  from  lyslmeters  were 
taken  to  assess  the  migration  of  contaminants  in  the  vadose  (unsaturated) 
zone  at  three  of  the  sites.  One  surface  water  sample  was  taken  to  clarify 
recharge  of  the  aquifer  underlying  Chemical  Disposal  Pits  Nos.  1  &  2  and 
Landfill  No.  3.  A  sample  of  water  from  Base  Well  No.  4  (a  production 
well)  was  analyzed  for  the  organic  priority  pollutants  by  GC/MS. 

Water  sampling  was  conducted  in  two  rounds.  The  first  round  of 
samples  was  taken  in  the  winter  of  1982-83.  The  second  round  was  taken  in 
the  spring  of  1983.  The  purpose  of  the  second  round  of  water  sampling  was 
twofold.  The  second  round  of  sampling  allowed  for  the  quantitative 
analysis  of  parameters  identified  by  the  screening  analyses  (GC/MS  and 
1CP)  which  were  performed  as  a  part  of  the  first  round.  The  second  round 
of  sampling  also  allowed  for  an  assessment  of  the  effect  of  the  spring 
runoff  upon  the  waste  disposal  sites. 

A  summary  of  field  program  techniques  and  sampling  methods  is  given 
in  Table  1-1. 


1.5.2 


Pollutant  Analyses 


Based  upon  the  results  of  the  Phase  1  Records  Search,  a  list  of 
potential  contaminants  was  compiled  for  each  site.  Water  samples  taken 
from  a  particular  site  were  analyzed  for  all  of  the  potential  contaminants 
listed  for  the  site.  The  soil  samples  were  analyzed  for  a  few  of  the 
contaminants  considered  most  likely  to  be  present,  since  the  purpose  of 
the  soil  sampling  and  analysis  program  was  to  precisely  locate  the  waste 
disposal  sites. 


Based  upon  a  review  of  the  results  of  the  first  round  of  water  sample 
analysis,  additional  analyses  were  specified  for  the  second  round  of  water 
samples. 


20 


Summary  of  field  Program  Techniques  and  Sampling  Methods 


The  number  and  type  of  pollutant  analyaes  are  swaarlzed  in  Table 
1-2.  For  each  aite  the  number  of  aamples  analysed  in  Round  I  and  Round  II 
as  well  as  the  total  number  of  samples  analyzed  are  given  for  each 
parameter. 

1.6  Identification  of  Field  Team 

1.6.1  Project  Organization 

The  Phase  II  IRP  Survey  at  Hill  AFB  Involved  several  organizations. 
JRB  Associates,  with  offices  in  McLean,  Virginia,  was  the  prime  contractor 
to  the  U.S.  Air  Force.  The  UBTL  Division  of  the  University  of  Utah 
Research  Institute  (UURI)  was  a  subcontractor  to  JRB  Associates.  UBTL  had 
overall  responsibility  for  the  project  in  addition  to  responsibility  for 
the  chemical  analyses.  Radian  Corporation,  also  a  subcontractor  to  JRB 
Associates,  was  a  subcontractor  to  UBTL  for  the  Hill  AFB  Phase  II 
Survey.  The  Salt  Lake  office  of  Radian  Corporation  was  responsible  for 
most  aspects  of  the  field  work  and,  with  the  Austin  office,  for  the 
Interpretation  of  the  results  of  the  field  work.  The  Earth  Science 
Laboratory  (ESL)  of  the  University  of  Utah  Research  Institute  was 
responsible  for  the  geophysical  work. 

The  organization  of  the  project  is  illustrated  in  the  following 
diagram.  The  field  team  is  enclosed  by  dashed  lines. 

1.6.2  Field  Team  Responsibilities 

In  this  section,  the  individuals  responsible  for  specific  project 
tasks  are  identified.  Curricula  vitae  of  key  personnel  are  presented  in 
Appendix  I. 

The  UBTL  Division  of  the  University  of  Utah  Research  Institute  was 
responsible  for  overall  project  management  and  for  chemical  analyses.  Key 
personnel  were: 

Sim  D.  Lessley,  Ph.D.  -  Project  management,  laboratory  management, 
report  preparation 

A.  Brent  Torgensen  -  Inorganic  chemical  analyses 

Edward  H.  Sanders,  Ph.D.  -  Organic  chemical  analyses 
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and  Type  of  Pollutant  Analyses 
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Radian  Corporation  was  responsible  for  all  field  work  except  the 
geophysical  surveys.  Radian  Corporation  was  also  responsible  for 
Interpretation  of  the  field  data.  Key  personnel  were: 

Rick  A.  Belan  -  Field  management  of  survey,  report  preparation 

Robert  Vandervort  -  Radian  Corporation  program  management 

Ann  E.  St.  Clair  -  Report  preparation 

William  M.  Little  -  Report  preparation 

Jerry  L.  Parr  -  Report  preparation 

Donald  H.  Rodgers  -  Report  preparation 

Fred  B.  Blood  -  Report  preparation 

The  Earth  Science  Laboratory  of  the  University  of  Utah  Research 
Institute  was  responsible  for  the  geophysical  surveys.  Key  personnel 


Howard  P.  Ross,  Ph.D.  -  Geophysics,  report  preparation 
Claron  E.  Ma eke 1 prang  -  Geophysics,  report  preparation 


2.0  ENVIRONMENTAL  SETTING 


This  section  provides  an  overview  of  the  general  envlronaental 
setting  of  Hill  AFB  (Sections  2.1,  2.2),  and  then  discusses  the  site- 
specific  setting  of  the  disposal  sites  evaluated  in  this  study  (Section 
2.3).  Section  2.4  provides  a  brief  description  of  historic  groundwater 
problems  while  Section  2.5  discusses  the  location  of  the  wells  and  borings 
that  formed  the  data  base  for  this  study. 

2.1  Physical  Geography  and  Setting 

Hill  Air  Force  Base  (AFB)  Is  located  in  northern  Utah  approximately 
25  allies  north  of  Salt  Lake  City  and  approximately  5  miles  south  of  Ogden 
(Figure  1-1).  The  Base  Is  situated  just  west  of  the  Vasatch  Mountain 
Range.  Most  of  the  Base's  approximately  6,700  acres  are  within  Davis 
County  with  a  small  portion  In  Weber  County.  The  Base  is  situated  within 
the  Weber  Delta,  which  consists  of  broad  plains  and  terraces  extending 
from  the  shore  of  the  Great  Salt  Lake  eastward  to  the  base  of  the  Wasatch 
Range.  Geologically  It  is  characterized  by  isolated  ranges  of  buried 
fault  blocks,  separated  over  varying  distances  by  aggraded  desert  plains 
(Engineering-Science ,  1982) . 

2.2.2  Topography 

Topographically,  Hill  AFB  Is  on  a  plateau  of  the  Weber  Delta  which  is 
approximately  300  feet  above  the  valley  floor.  The  western  boundary  of 
the  Base  Is  formed  by  Interstate  15  while  the  southern  portion  of  the 
boundary  coincides  with  State  Route  193.  The  northern  and  eastern 
perimeters  of  the  Base  are  marked  by  the  Davls-Weber  Canal,  a  privately 
owned  Irrigation  canal  (Engineering-Science,  1982)(Figure  2-0). 

The  Weber  Delta,  located  Immediately  west  of  the  Wasatch  Range, 
slopes  In  a  westerly  direction  toward  the  Great  Salt  Lake.  Raised  areas, 
such  as  the  terrace  on  tfiich  Hill  AFB  is  located,  are  generally  level  and 
exhibit  slight  to  moderate  relief,  especially  where  dissected  by  eroslonal 
activity.  Surface  elevations  at  Hill  AFB  vary  from  a  low  of  approximately 
4,600  feet  MSL  along  the  west  Installation  boundary  to  5,045  feet  MSL, 
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Figure  2-0.  Hill  AFB  Geographical  Setting. 
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towards  tha  installation's  eastern  boundary.  In  contrast,  the  Wasatch 
Range  to  the  east  (Figure  2-0)  rises  abruptly  froa  the  Delta  floor  to 
elevations  on  the  order  of  9,572  feet  MSL  at  Mount  Ogden  (Engineering- 
Science,  1982). 

2.1.2  Drainage 

The  study  area  drains  toward  three  off-Base  drainage  systems:  Kays 
Creek,  Fife  Ditch  and  the  major  Base  areas  toward  the  Davis-Weber  Canal 
(Figure  2-1).  Drainage  of  installation  land  areas  is  accomplished  by 
overland  flow  to  dry  swales,  terminating  at  these  water  courses,  or  simply 
by  infiltration  to  surface  soils.  The  water  then  is  either  used  for 
irrigation  purposes  or  flows  westward  into  the  Great  Salt  Lake.  Flooding 
is  not  a  common  problem  in  the  Hill  AFB  area,  although  localised  flooding 
may  occur  for  brief  periods  where  surface  drainage  is  restricted  within 
eroslonal  features.  Drainage  from  the  southern  portion  of  the  base  is 
routed  through  drainage  ponds  to  equalize  storm  flows  and  eventually 
terminates  in  Kays  Creek  (Engineering-Science,  1982). 

2.1.3  Surface  Soils 

Soil  boring  Information  indicates  that  surface  soils  at  Hill  AFB  are 
predominatly  silts,  clays,  sands  and  gravels  typical  of  the  Weber  Delta 
district.  Surface  soils  are  well  drained  and  have  a  slight  to  moderate 
erosion  susceptability  and  possess  good  soil  bearing  values  (Engineering- 
Science,  1982). 

2.1.4  Meteorology 

The  mean  annual  precipitation  at  Hill  AFB  is  18.9  Inches,  Including  a 
mean  annual  snowfall  of  79  inches  (U.S.  Air  Force  Weather  Service, 

1983).  According  to  the  Climatic  Atlas  of  the  United  States,  estimated 
lake  evaporation  for  the  Ogden  area  averages  40  inches  per  year. 

2.2  Geology  and  Hydrogeology 

2.2.1  Geology 

The  predominant  geologic  materials  deposited  in  the  Hill  Air  Force 
Base  area  consist  of  unconsolidated  silts,  clays,  gravels  and  sands. 


Figure  2-1.  Drainage  Patterns  at  Hill  AFB. 


lineaments  Interpreted  fro*  reeote  tensing  data  aleo  exist  on  the  base. 
Lineament*  (a  staple  linear  feature)  may  Indicate  the  presence  of 
underlying  geologic  discontinuities,  Which  aay  have  aodlfled  the  structure 
of  overlying  geologic  units  locally.  The  Wasatch  Fault  extends  along  the 
western  aargln  of  the  Wasatch  Range,  forming  the  boundary  between  the 
Basin  and  Range  Physiographic  Province  In  which  the  Installation  Is 
situated  and  the  Rocky  Mountains  to  the  east.  The  Wasatch  Fault  Is 
probably  not  a  single  break,  but  rather  a  wide  cone  of  breakage  and 
slippage  more  than  one  alle  wide  and  over  ISO  alles  long.  Vertical 
displacement  along  the  fault  Is  thought  to  exceed  10,000  feet  (Feth,  et 
el.,  1966) (Engineering -Science,  1982). 

Generally,  the  Wasatch  Fault  Is  a  normal  fault  or  series  of  normal 
faults  located  essentially  at  the  baae  of  the  mountains  downthrown  to  the 
west  and  dipping  westward  an  average  of  33  degrees.  Thrust  faults  along 
the  basin  floor  (postulated  by  Blenn,  et  al . ,  1980),  may  serve  as  conduits 
for  the  horizontal  movement  of  the  groundwater.  Erosion  of  the  uplifted 
areas  from  faulting  has  created  several  coarse-grained  unconsolidated 
geological  units  that  conduct  to  deeper  aquifers  of  the  Weber  area.  This 
recharge  zone  extends  from  about  the  eastern  edge  of  the  base  eastward  to 
the  Wasatch  Mountains  (Engineering-Science,  1982) (Figure  2-1). 


2.2.3 


lrogeolos 


Hill  AFB  lies  within  the  limits  of  the  Weber  Delta  groundwater 
district  (Feth,  et  al.,  1966).  Groundwater  Is  contained  In  the 
unconsolidated  alluvial  materials  that  have  been  deposited  in  the 
downf suited  basins  of  the  region.  The  major  sources  of  recharge  to  the 
groundwater  reservoir  consist  of  westward  subsurface  flow  from  the  Wasatch 
Range,  direct  infiltration  from  precipitation  and  seepage  from  streams  and 
irrigated  areas.  Groundwater  moves  through  the  system  from  the  recharge 
areas  In  a  generally  westward  direction  from  the  Wasatch  Range 
(Engineering-Science,  1982).  Recharge  areas  of  concern  to  this  study  are 
shown  on  Figure  2-1. 

Groundwater  In  the  Weber  Delta  area  and  at  Hill  AFB  is  of  the 
calclua-aagneslua-blcarbonate  type  and  occurs  in  three  aquifers  —  the 
Delta  Aquifer,  Sunset  Aquifer  and  shallow  aquifers. 


o 


The  Delca  Aquifer  Is  the  principal  source  of  groundwater  in  the 
area.  This  highly  permeable  artesian  aquifer  is  located  from  500  to  700 
feet  below  the  surface  throughout  much  of  the  subdistrict  and  varies  from 
about  50  to  over  150  feet  in  thickness.  Water  quality  is  adequate  for 
most  uses  although  dissolved  calcium  and  magnesium  are  relatively  high. 
Recharge  occurs  along  the  Wasatch  Front  and  from  the  Weber  River  (Feth,  et 
al.,  1966). 

Minor  aquifers  include  the  Sunset  Aquifer  and  shallow  aquifers 
underlying  the  areas  of  Roy  and  Syracuse  (Figure  2-1),  northwest  and 
southwest  of  Hill  AFB,  respectively.  The  artesian  Sunset  Aquifer 
generally  lies  250  to  400  feet  below  the  surface  and  varies  from  50  to  200 
feet  thick.  Water  quality  is  similar  to  that  of  the  Delta  Aquifer,  but 
permeability  is  considerably  lower  (Feth,  et  al.,  1966). 

Groundwater  in  the  shallow  aquifers  is  more  highly  mineralized  than 
in  the  Delta  and  Sunset  Aquifers.  Near  Roy  (Figure  2-1),  the  shallow  and 
deep  aquifers  are  not  thought  to  be  hydraulically  connected.  However,  in 
the  Syracuse  area,  pressure  relationships  suggest  that  the  aquifers  may  be 
linked  by  upward  leakage  (Feth,  et  al.,  1966). 

Perched  water  tables  are  known  to  occur  locally  in  the  study  area  due 
to  the  presence  of  near-surface  clay  layers  at  shallow  depths.  These  clay 
layers  Impede  the  downward  migration  of  infiltrating  precipitation,  which 
then  flows  downdip  along  the  clay  surface,  emerging  as  springs  vriiere  the 
clay  intersects  the  land  surface.  Most  spring  activity  occurs  following 
periods  of  precipitation  and  ceases  entirely  during  dry  periods 
(Engineering-Science,  1982). 


2.2.4 


Hill  AFB  Groundwater  Sui 


Hill  AFB  currently  obtains  the  majority  of  its  culinary  (potable) 
water  supply  from  Base  wells  and  purchases  the  remainder  from  the  Weber 
Basin  Water  Conservancy  District.  All  Hill  AFB  wells  produce  from  the 
Delta  Aquifer.  Base  wells  now  in  service  range  in  depth  from  627  feet  to 
900  feet.  Static  water  levels  range  from  418  to  515  feet  below  land 
surface.  The  quality  of  water  derived  from  the  Base  wells  is  generally 
good  (Engineering-Science,  1982). 
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Based  upon  the  IRP  Phase  I  Records  search  the  Air  Force  requested 
that  four  waste  disposal  sites  be  investigated  during  the  field 
investigation.  The  Base  Golf  Course  was  also  recomnended  by  the  Field 
Teas  for  study.  The  purpose  of  adding  the  Golf  Course  area  was  to  aid  in 
defining  recharge  conditions  at  the  study  areas  downslope  from  the  Golf 
Course.  The  following  areas  were  investigated: 

o  Chemical  Disposal  Pits  Nos.  1  &  2, 
o  Landfill  No.  3, 

o  Hill  AFB  Golf  Course  Area, 

o  Berman  Pond,  and 

o  Chemical  Disposal  Pit  No.  3. 

The  general  locations  of  these  areas  are  shown  on  Figure  1-1. 

The  site  specific  hydrogeological  settings  as  determined  by  this  IRP 
Phase  II  field  investigation  and  by  past  investigations  are  discussed  in 
the  remainder  of  this  section. 

2.3.1  General  Hydrogeology  of  Chemical  Disposal  Pits  Nos.  1  &  2, 
Landfill  No.  3,  and  Golf  Course  Areas 
Discussion  of  the  hydrogeologic  setting  of  these  sites  has  been 
combined  due  to  the  proximity  of  the  sites  and  because  they  overlie  the 
same  hydrogeologic  system.  The  sites  are  shown  on  Figure  2-2. 

Also  depicted  on  Figure  2-2  is  Landfill  No.  4  which  was  not  part  of 
this  investigation  but  which,  because  of  its  size  and  proximity  to  the 
other  sites,  may  affect  conditions  at  these  sites.  Several  previous 
studies  have  been  conducted  to  determine  groundwater  conditions  in  the 
vicinity  of  Landfill  No.  4  and  to  assess  the  degree  of  contamination  from 
the  disposal  activities.  The  landfill  is  located  immediately  southwest  of 
a  steep,  approximately  200-foot  high  escarpment  above  the  Weber  River 
Valley  on  the  Base  boundary.  Leachate  seeps  have  been  observed  on  this 
escarpment,  and  analytical  data  have  Indicated  some  high  concentrations  of 


COD,  BOD,  iron,  and  phenols  In  the  leachate  (Calscience  Research  Inc., 
1981;  OEHL,  1976).  Monitoring  of  the  seeps  is  ongoing.  Design  activities 
are  currently  underway  for  the  installation  of  an  impermeable  cap  over  the 
landfill  (Engineering-Science,  1982). 

Previous  drilling  records  indicated  that  a  clay  layer  exists  beneath 
the  site  at  a  depth  of  about  30-35  feet.  A  perched  water  table  exists 
beneath  the  landfill,  surfacing  as  seeps  where  the  clay  is  truncated  along 
the  escarpment.  Prior  to  this  survey,  no  data  were  available  on  the 
occurrence  or  quality  of  groundwater  beneath  the  clay,  except  in  the 
deeper  artesian  Delta  Aquifer  (Engineering-Science,  1982). 

There  are  essentially  three  hydrogeologic  units  of  concern  in  this 
area  of  Hill  APB.  The  shallowest  is  predominantly  sand  and  gravel 
occurring  from  ground  level  to  an  average  of  29  feet  in  depth.  The  sand 
and  gravel  form  a  shallow  water  table  aquifer  with  some  areas  being 
locally  seml-arteslan  to  artesian.  The  underlying  unit  is  a  clay  that 
appears  to  be  continuous  throughout  the  area  and  forms  the  lower  boundary 
of  the  water  table  aquifer.  The  clay  thickness  at  the  waste  sites  is 
estimated  to  be  about  18  feet;  the  lower  part  of  the  unit  grades  into  clay 
lnterbedded  with  silt  and  very  fine  sands  and  contains  groundwater.  This 
zone  appears  to  form  a  lower  aquifer  although  it  is  not  necessarily 
hydraulically  separated  from  the  shallow  aquifer. 

Table  2-1  presents  a  summary  of  the  depth  and  elevation  of  clay  and 
groundwater  for  this  area.  Tables  2-2  and  2-3  show  the  data  used  to 
derive  the  Information  in  Table  2-1.  The  locations  of  wells  and  borings 
are  discussed  below  in  Section  2.5. 

Figure  2-3  presents  a  map  of  the  top  of  clay.  Because  the  clay 
creates  a  barrier  to  downward  migration  of  infiltration,  the  configuration 
of  the  clay  surface  affects  the  direction  of  flow  of  perched  gound- 
water.  Assuming  that  the  top  of  clay  is  a  completely  impermeable  barrier, 
groundwater  generally  would  flow  preferentially  along  the  clay  "troughs” 
and  around  the  "highs."  The  "day  ridge”  (approximately  4,780  elevation) 
just  north  of  Sage  Street  and  the  clay  "mount"  (approximately  4,770 
elevation)  in  the  northwest  area  by  Perimeter  road  are  examples  of  highs 
in  the  clay  surface  which  would  be  expected  to  control  groundwater  flow. 


Table  2-1.  Depth  and  Elevation  Summary  of  Clay  and  Ground  Water 
at  Chemical  Disposal  Pit  Nos.  1  &  2,  Landfill  Nos. 

3  and  4  and  Golf  Course  Areas 


Parameter 

Clay 

Ground  Water 

Average  Depth 
(feet) 

29.4 

18.6 

Depth  Range 
(feet) 

7-41 

1.3-39.7 

Average  Elevation 
(feet  MSL) 

4 , 771 1 

4,785 

Elevation  Range 
(feet  MSL) 

4,740-4,787 

4,763.0-4,815.1 

Average  Change 
(2/83  vs.  4/83 
measurement) 

+1.9 

Average  Thick¬ 
ness  (feet) 

-vlS2 

10.8 

Does  not  include  Base  Well  No.  4  and  Monitor  Well  GC-1  which 
are  outside  of  the  disposal  site  area  and  are  the  extremes 
in  clay  elevations  encountered  during  this  study  of  4,595  ft 
and  4,863  ft.,  respectively. 

This  value  is  based  upon  three  deep  monitor  wells  (M-3,  M-6, 
M-10)  emplaced  during  this  investigation  and  1  previous  moni 
tor  well  (W-14). 


2-2.  Elevation  and  Depth  of  Clay,  Landfill  Nos.  3,  4,  Chemical  Disposal  Pits  1  &  2  and  Golf  Course  Area 


(CoatliiMd) 


Table  2-3.  Selected  Ground-Water  Level  Information  in  the  Vicinity  of  Chemical  Disposal  Pits 
1  &  2,  Landfills  Nos.  3  &  4  and  Golf  Course  Areas 


top  of  oil  slick 

water  outside  and  Inside  csslnt 


(p*noDuo3) 
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Evidence  from  geophysics  (Glenn,  1980),  well  logs  and  geonorphology 
suggests  that  a  normal  fault  exists  on  the  western  side  of  the  Golf 
Course.  It  Is  not  known  If  the  fault  has  affected  the  clay  layer  or  the 
flow  of  groundwater  beneath  the  waste  sites. 

Groundwater  level  measurements  for  the  upper  and  lower  aquifer  were 
taken  In  February  and  April  1983.  Equi potential  contours  (contours  of 
groundwater  levels)  for  April  1983  are  shown  on  Figure  2-4.  Because  this 
was  an  unusually  wet  period  for  the  area,  the  April  groundwater  levels 
reflect  extreme  conditions  and  provide  a  good  indication  of  the  potential 
for  groundwater  flow  into  wastes  in  the  disposal  areas.  Also  depicted  on 
Figure  2-4  are  the  groundwater  levels  in  the  lower  aquifer  measured  in 
monitor  wells  M-3,  M-6,  M-10.  These  three  monitor  wells  were  completed  in 
the  lower  aquifer.  Monitor  Well  M-6  has  a  static  water  elevation  similar 
to  that  of  the  upper  aquifer.  This  is  not  unusual  as  Monitor  Well  M-6  is 
located  near  the  common  recharge  area  (i.e.  south  of  Sage  Street)  for  both 
the  upper  and  lower  aquifer.  Therefore,  similar  static  water  levels  are 
to  be  expected.  The  water-level  elevation  in  Golf  Course  well  GC-1  is 
also  shown.  Seeps  and  springs  are  depicted  as  well  on  Figure  2-4.  These 
groundwater  discharges  are  located  downslope  from  the  waste  sites  on  the 
Weber  River  Valley  escarpment. 

The  groundwater  flow  in  the  shallow  and  lower  aquifers  is 
predominantly  northward  towards  the  Weber  River  Valley.  (Groundwater  flow 
is  perpendicular  to  the  equipotential  lines  or  contour  lines  shown 
on  Figure  2-4.)  There  are  two  distinct  components  of  flow.  The  first 
component  trends  to  the  northwest  in  the  vicinity  of  Monitor  Well  M-3 
(Figure  2-4).  The  second  flow  component  is  to  the  north  in  the  east  side 
of  the  area,  north  of  Sage  Street.  These  flows  trend  toward  Chemical 
Disposal  Pits  1  &  2  and  Landfill  No.  4,  respectively  (Figure  2-2).  The 
4795-foot  contour  suggests  the  possibility  of  groundwater  recharge  from 
the  Golf  Course  area. 

Figure  2-5  provides  an  overview  of  the  groundwater  level  change  that 
occurred  between  the  February  1983  and  April  1983  measurements.  All  of 
the  groundwater  levels  rose  in  elevation  due  to  the  winter  recharge  and 
precipitation,  with  the  greatest  area  of  change  being  on  the  west  and 


Shallow  Ground-water  Level  Change  Contour,  (Feet) 
From  February  to  April  1063 
Lower  Aauifer  Ground-water  Level  Change.  (Feeu 
Golf  Course  Well  Ground  water  Level  Change.  (Feat) 

Contour  tnt*fv»(  0  5  F»«t 


Figure  2-5.  Change  to  Ground-Water  Levels  in  the  \icinity  of  Chemical  Dis 
posal  Pits  Nos  i  and  2.  Landfill  Nr..  3  end  Coif  Course, 
February  to  Apri.,  1933. 


northwest  sides.  The  areas  of  greatest  change  thus  correspond  with  the 
northwest  and  northeast  trending  zones  of  groundwater  flow  suggested  hy 
the  groundwater  contours  (Figure  2-4).  The  lower  aquifer  monitor  wells 
also  show  a  positive  response,  but  smaller  than  the  change  In  the  upper 
aquifer.  At  the  Golf  Course,  the  static  rater  level  change  was  +3.8  feet, 
which  was  the  greatest  change  observed  overall. 

Two  hydrogeologic  profiles  were  constructed  to  provide  an  insight 
Into  the  groundwater  flow  regime.  The  locations  of  the  two  profiles  are 
depicted  on  Figure  2-6;  the  supporting  geologic  logs  are  provided  in 
Appendix  C.  For  the  purpose  of  clarity,  some  of  the  logs  were  simplified 
for  the  profiles.  North-south  profile  A-A*  on  Figure  2-7  shows  the 
groundwater  levels  in  the  shallow  and  lower  aquifers  In  relationship  to 
each  other  and  to  the  top-of-clay.  The  static  rater  levels  In  the  shallow 
and  lower  aquifers  tend  to  diverge  in  the  vicinity  of  Monitor  Well  M-10  on 
the  north  side,  while  in  the  mid-section  of  the  profile  the  two 
groundwater  levels  appear  to  converge.  This  suggests  that  both  aquifers 
have  common  recharge  areas.  This  is  evidenced  at  Monitor  Wells  M-6, 
completed  in  the  lower  artesian  aquifer,  and  adjacent  Monitor  Well  M-7, 
completed  in  the  upper  rater  table  aquifer.  Monitor  Well  M-6  with  an 
artesian  water  level  elevation  of  4787.5  feet  MSL  (April  1983)  Is  7  1/2 
feet  above  the  top  of  the  clay  at  elevation  4780  feet.  This  static  water 
level  Is  similar  in  elevation  to  that  of  the  water  table  Monitor  Well  M-7 
of  elevation  4787.8  feet  (April  1983).  The  lower  aquifer  appears  to  be 
hydraulically  connected  throughout  the  area  under  the  clay.  The  main  area 
of  recharge  to  the  lower  aquifer  is  south  of  the  area  of  Monitor  Well  M-7, 
which  may  include  the  Golf  Course  area. 

An  east-west  profile  is  shown  on  Figure  2-8.  The  northwest  and 
north-east  trending  flow  directions  previously  addressed  are  apparent  on 
this  profile.  Note  the  clay  "high"  in  the  vicinity  of  Monitor  Well  W-7, 
and  by  Well  80-14  the  relative  drop  in  static  water  level  elevation  to 
either  side.  Monitor  Well  M-3  is  screened  across  the  lower  aquifer.  Also 
depicted  are  the  relative  locations  of  the  various  disposal  sites  on  or 
near  this  profile.  Well  80-9  shows  the  possibility  of  groundwater 
incursion  into  a  portion  of  Landfill  No.  4. 
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In-situ  measurements  of  temperature  and  conductivity  of  groundwater 
were  taken  throughout  the  study  area.  These  were  used  as  a  reconnalsance 
tool  In  an  attempt  to  qualitatively  determine  relative  groundwater  flow 
dlrection(s),  recharge  area(s)  and  chemical  Impacts  due  to  the  waste 
sites.  Table  2-4  presents  a  summary  of  the  measurements  taken  during  the 
February  1983  and  April  1983  field  activities.  These  summary  data  reflect 
information  collected  from  monitor  wells  nearest  the  sites  studied.  Table 
2-5  presents  the  supporting  field  data  collected  for  the  49  monitor  wells 
in  these  areas.  In  general,  the  available  data  are  not  sufficient  to 
permit  the  determination  of  specific  trends.  One  exception  is  a  slight 
downward  change  in  average  conductivity  values  from  February  1983  to  April 
1983  shown  on  Table  2-4.  This  appears  to  be  the  result  of  the  recharge 
and  the  consequent  dilution  of  groundwaters. 

There  are  a  number  of  factors  that  affect  the  temperature  and 
conductivity  measured  in  the  field.  Some  of  these  factors  are  well 
completion  materials,  screen  position  in  the  aquifer,  surface 
waters/drainage,  hydrogeology,  season  and  waste  site  proximity.  The 
factor  which  appears  to  have  had  the  greatest  effect  on  these  data  is 
seasonal,  in  that  the  measurements  were  taken  in  winter  (February  and 
April),  and  thus  do  not  display  a  significant  change.  On  the  other  hand, 
measurements  taken  in  the  summer  would  reflect  warmer  temperatures  and 
slower  groundwater  flows  and  leachate  generation.  These  conditions  can 
result  in  elevated  conductivity  values.  The  contrast  between  winter  and 
summer  measurements  would  aid  in  defining  the  hydrogeological  system  and 
subsequent  contamination  flow. 

2.3.2  General  Hydrogeology  of  Berman  Pond 


Berman  Pond  is  located  near  the  south  gate  of  Hill  AFB  (Figure  2-9) 
where  the  hydrogeologic  materials  underlying  the  pond  appear  to  be  typical 
of  the  Weber  Delta  system.  Being  further  from  the  Wasatch  Range  than  the 
other  waste  disposal  sites,  Berman  Pond  is  underlain  in  the  near-surface 
by  unconsolidated  sands  and  silts  that  are  fine-grained  and  permeable. 

With  depth,  the  sands  become  interbedded  with  clay.  Based  on  the  limited 
data  obtained  from  the  geophysical  survey  from  the  two  and  monitor  wells 
emplaced  at  Berman  Pond,  the  clays  appear  to  be  non-uniform  in  thickness 
and  discontinuous  under  the  site. 


Table  2-4.  Summary  of  In-Situ  Temperature  and  Conductivity  Data  of  Ground-Water 
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Table  2-5.  In-Sltu  Ground-Water  Temperature  and  Conductivity 
Measurements,  Chemical  Disposal  Pits  1  &  2,  Land¬ 
fills  3  &  4  and  Golf  Course1 


Monitor  Well 
Number 

Temperature 

Specific  Conductance 

°C2 

Change 

limhos  @ 
25°C3 

Change 

GC-1* 

11.5  a 

1,660 

__ 

11.0  b 

-0.5 

1,080 

-580 

M-l* 

12.5  a 

920 

11.0  b 

-1.5 

740 

-180 

M-2* 

12.0  a 

1,270 

11.0  b 

-1.0 

1,080 

-190 

M-3* 

12.0  a 

__  __ 

690 

_  — 

12.0  b 

0.0 

560 

-130 

M-4* 

12.0  a 

1,140 

„ 

11.0  b 

-1.0 

630 

-510 

M-6* 

10.5  a 

590 

10.5  b 

0.0 

450 

-140 

M-7* 

9.0  a 

620 

.. 

12.0  b 

+3.0 

440 

-180 

M-9* 

10.0  a 

3,780 

„ 

7.0  b 

-3.0 

650 

-3,1304 

M-10* 

9.0  a 

1,120 

„ 

9.0  b 

0.0 

320 

-800 

(Continued) 
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Table  2-5.  In-Si tu  Ground-Water  Temperature  and  Conductivity 
Measurements,  Chemical  Disposal  Pits  1  &  2,  Land¬ 
fills  3  &  A  and  Golf  Course1 


Temperature  Specific  Conductance 


Monitor  Well 
Number 

°C2 

Change 

ymhos  @ 
25°C3 

Change 

80-4 

12.0  a 

„ 

1,880 

11.0  b 

-1.0 

540 

-1,340 

80-5 

12.0  a 

1,060 

11.0  b 

-1.0 

490 

-570 

80-6 

11.5  a 

1,070 

10.0  b 

-1.5 

610 

-460 

80-7 

12.0  a 

.. 

1,130 

11.0  b 

-1.0 

1,350 

+220 

80-8 

12.0  a 

„ 

1,720 

12.0  b 

0.0 

1,060 

-660 

80-9 

10.0  a 

2,960 

13.0  b 

+3.0 

3,460 

+500 

80-10 

10.5  a 

1,120 

9.5  b 

-1.0 

490 

-630 

80-11 

10.5  a 

1,030 

8.5  b 

-2.0 

580 

-450 

80-12 

8.0  a 

410 

11.0  b 

+3.0 

1,240 

+830 

(Continued) 
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Table  2-5.  In-Situ  Ground-Water  Temperature  and  Conductivity 
Measurements ,  Chemical  Disposal  Pits  1  &  2,  Land¬ 
fills  3  &  4  and  Golf  Course1 


Temperature  Specific  Conductance 


Monitor  Well 
Number 

°C2 

Change 

pmhos  @ 
25*C3 

Change 

80-13 

11.0  a 

__ 

880 

10.5  b 

-0.5 

560 

-320 

80-14 

11.0  a 

1,080 

11.0  b 

0.0 

530 

-550 

80-15 

10.5  a 

930 

12. C  b 

+1.5 

380 

-550 

80-16 

10.0  a 

_  ^ 

1,030 

.. 

11.5  b 

+1.5 

510 

-520 

80-17 

10.5  a 

1,100 

.. 

12.0  b 

+1.5 

440 

-610 

80-18 

No  water  a 

_  _ 

No  water 

No  water  b 

No  water 

— 

80-19 

9.5  a 

1,250 

11.5  b 

+2.0 

550 

-700 

80-20 

13.0  a 

.. 

1,040 

12.0  b 

-1.0 

640 

-400 

80-21 

No  data  a 

.. 

No  data 

11.0  b 

— 

430 

— 

(Continued) 


Table  2-5.  In-Si tu  Ground-Water  Temperature  and  Conductivity 
Measurements,  Chemical  Disposal  Pits  1  &  2,  Land¬ 
fills  3  &  4  and  Golf  Course1 


Monitor  Well 
Number 

Temperature 

Specific 

Conductance 

°C* 1 2 

Change 

ymhos  @ 
25°C3 

Change 

80-22 

15.0  a 

1,850 

14.0  b 

-1.0 

1,790 

-60 

80-23 

12.0  a 

780 

12.0  b 

0.0 

580 

80-24 

9.0  a 

__ 

240 

11.5  b 

+2.5 

1,110 

+870 

80-25 

11.5  a 

2,340 

11.5  b 

0.0 

1,670 

-670 

*  Denotes  monitor  wells  completed  (late  1982,  early  1983)  during 
the  present  Hill  AFB  IRP  Phase  II  Field  Investigation;  all 
other  monitor  wells  completed  ^1980  ("80"  series),  ^1976 
("W"  series)  and  earlier  ("X"  series). 

1  In-situ  well  measurements  were  taken  with  a  field  conduc¬ 
tivity/temperature  meter  and  probe  positioned  in  the  well 
approximately  midway  between  the  wells  measured  static  water 
level  and  total  sounded  depth. 

2  Temperatures  rounded  to  the  nearest  0.5  C;  "a"  denotes 
measurements  taken  2/23-25/83;  "b"  denotes  measurements  taken 
4/18/83. 

3  Specific  conductance  values  are  rounded  to  the  nearest  "10". 

**  There  is  some  question  regarding  the  validity  of  this  pair  of 
readings.  For  comparison,  the  laboratory  measurements  of 
conductance  were  4,500  (first)  ard  3,600  (second)  with  a  differenc 
of  900  umhos  at  25°C. 


Barman  Pond  Area 


A  hydrogeologic  profile  (location  shown  in  Figure  2-10)  was 
constructed  from  representative  soil  boring  data  and  is  displayed  on 
Figure  2—11.  Exhibit  F  is  a  corehole  previously  drilled  by  the  Air 
Force.  The  supporting  geologic  log  data  for  Berman  Pond  is  provided  in 
Appendix  C.  It  becomes  apparent  from  the  profile  that  the  geologic 
materials  change  quickly  in  relatively  short  distances  and  are  difficult 
to  correlate  between  the  bore  holes. 

Water  bearing  zones  and  groundwater  levels  that  were  measured  on  26 
May  1983  are  also  shown  on  Figure  2-11  next  to  the  logs  for  Berman  Pond 
Monitor  Well  No.  1  and  No.  2  (BPM-1  and  2.)  There  appear  to  be  two 
separate  aquifers,  as  suggested  by  the  logs  and  aquifer  performances 
during  drilling,  although  it  is  possible  that  they  are  hydraulically 
connected.  The  groundwater  at  BPM-2  is  distinctly  artesian  being  capped 
by  a  clay  section.  This  productive  sand  and  gravel  aquifer  at  BPM-2 
probably  represents  an  old  Weber  Delta  stream  channel. 

In  contrast,  the  groundwater  at  BPM-1  appears  to  occur  under  water- 
table  or  semi-artesian  conditions.  There  may  be  a  greater  chance  of 
hydraulic  connection  with  the  ground  surface  area  than  with  the  aquifer  at 
BPM-2.  The  exact  relationship  cannot  be  inferred  from  the  available  data. 

The  groundwater  level  data  for  the  monitor  wells  are  shown  on  Figure 
2-12  with  the  supporting  data  on  Table  2-6.  The  supporting  well  locations 
are  discussed  in  Section  2.5.  There  is  a  difference  of  about  31  feet  in 
groundwater  elvation  between  the  two  monitor  wells  which  suggests  that  the 
two  aquifers  are  not  connected.  Furthermore,  the  changes  in  static  water 
levels  between  December  1982  and  May  1983  at  the  two  wells  are  quite 
different,  -0.7  ft.  at  BPM-1  and  +3.5  ft.  at  BPM-2.  The  magnitude  of 
static  water  level  change  at  BPM-2  resembles  that  which  occurred  at  the 
Golf  Course  and  neighboring  study  areas.  Although  not  conclusive,  this 
may  indicate  a  possible  hydraulic  connection  of  the  aquifer  at  BPM-2  with 
recharge  east  of  Berman  Pond  from  possibly  the  Hill  AFB  Golf  Course 
area.  This  general  side  of  the  base  has  been  noted  in  previous  studies  to 
be  a  possible  recharge  area  to  underlying  aquifer  systems  (Engineering- 
Science,  1982)(Figure  2-1). 
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Figure  2-11.  Representative  Hydrogeologic  Profile 


Figure  2-12.  Ground-Water  Level  Data  at  Berman  Pond 


lected  Information  on  Monitor  Wells  and  Ground-Water  Levels 
the  Vicinity  of  Berman  Pond 


drogeology  of  Chemical  Disposal  Pit  No.  3 


The  area  around  Chemical  Disposal  Pit  No.  3  is  shown  on  Figure  2- 
13.  The  pit  as  found  during  the  investigation  consisted  of  two  shallow 
trenches  several  feet  wide  and  deep  by  about  90  to  130  feet  long.  The 
site  is  situated  on  or  near  the  head  of  a  slump  feature  which  is  part  of  a 
larger  series  of  features  called  the  South  Weber  landslide  complex 
(Pashley,  1971).  Hie  South  Weber  landslide  complex  is  a  series  of 
landslides  which  occurred  along  the  bluff  on  the  north  side  of  the  Base. 
The  complex  is  approximately  located  in  the  area  between  Chemical  Disposal 
Pits  Nos.  1  and  2  and  the  Base  north  gate  (Figure  1-1).  Past  earth 
movements  have  been  essentially  down  the  bluff  towards  the  South  Weber 
River.  The  Davls-Weber  Canal  is  located  on  the  slide  debris.  The 
hydrogeology  associated  with  slumps  is  generally  extremely  complex 
(Schuster.  1978);  this  appears  to  be  true  for  the  Chemical  Disposal  Pit 
No.  3  area. 

In  order  to  better  tmderstand  the  structural  and  geological 
conditions  at  the  site  and  to  evaluate  the  hydrogeology,  four  geologic 
cross  sections  were  constructed.  The  locations  of  the  profiles  are  shown 
on  Figure  2-14,  along  with  the  locations  of  the  piezometers  and  lysimeters 
emplaced  during  this  study.  The  detailed  profiles  are  depicted  on  Figure 
2-15  and  Figure  2-16.  The  supporting  geological  logs  are  compiled  in 
Appendix  C.  It  can  be  seen  that  lithologic  and  hydrologic  changes  occur 
over  very  short  distances  (measured  in  tens  of  feet)  both  vertically  and 
horizontally. 

The  lithology  of  the  site  mainly  consists  of  sands,  gravels  and 
clays.  There  are  two  distinct  clays  that  were  distinguished  by  their 
color  during  hollow-stem  auger  sampling.  The  shallowest  clays  were  a 
brown  to  reddish  brown  while  the  slightly  deeper  clays  tended  to  be  gray 
to  grayish  brown  in  color.  In  all  Instances  when  the  gray  clays  were 
encountered,  they  were  under  and  appeared  to  be  in  contact  with  the  red 
clays.  The  contact  was  not  easily  determined  but  inferred  through  the 
boring  logs,  geomorphology,  hydrology  and  geophysics.  This  contact 
between  the  two  clays  appears  to  be  either  a  contact  generated  by  the 
slumping  process  (i.e.,  fault),  or  a  natural  lithologic  contact.  The  red 
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clay  ms  also  found  to  be  oore  hydroscopic  than  the  gray  clay.  The 
significance  of  the  contact  became  apparent  upon  completion  of  the  ten 
piezometers  at  the  site,  four  of  vrtiich  were  completed  in  the  clays. 
Groundwater  moves  along  the  contact  between  the  clays.  Perched 
groundwater  was  also  found  in  the  sand  and  gravels  up  slope  and  down  slope 
of  the  fault  depicted  on  Figure  2-13. 

Hydraulic  head  analyses  combined  with  the  other  site  data  noted  above 
permitted  the  determination  of  two  aquifer  systems.  Therefore,  the  site 
hydrogeology  consists  of  locally  perched  water  table  and  artesian  aquifer 
systems  which  are  hydraulically  interconnected  through  the  complex 
structure  of  the  slump  feature.  The  perched  system  occupies  sand  and 
gravel  layers  within  the  slump  block  directly  under  the  "pit."  The 
artesian  system  occupies  the  slip  planes  under  the  "plt“  and  west  of  the 
fault  located  between  Piezometers  P-7  and  P-10,  and  between  P-7  and  P-8 
(Figure  2-16).  The  drop  in  static  water  level  elevation  across  the  fault 
between  Piezometers  P-4  and  P-6  (shown  on  Profile  A-A'  on  Figure  2-15)  and 
similarly  in  the  area  of  Piezometer  P-7  on  Profiles  B-C  and  C-B'  (Figure 
2-16)  Implies  that  the  area  along  the  fault  acts  as  a  barrier  to 
groundwater  flow.  Profiles  B-B',  B-C  and  C-B'  show  the  relative  static 
water  level  differences  between  the  slump  perched  water  table  sytem  and 
the  artesian  slip  plane  system.  Piezometers  P-2,  P-5,  P-7  and  P-8  were 
completed  in  the  clays  and  reflect  the  hydraulic  head  associated  with  the 
perched  system.  Piezometer  P-3  and  P-4  (Figure  2-15)  were  completed  in 
confined  sands  or  gravels  but  are  part  of  the  slump  artesian  system  west 
of  the  fault.  All  of  the  other  Piezometers  (P-1,  P-6,  P-9,  P-10)  were 
completed  in  the  slump  perched  water  table  system. 

Static  water  level  data  were  collected  in  February  and  April  of 
1983.  The  April  1983  measurements  were  found  to  show  the  full  Impact  of 
the  unusual  amount  of  winter  precipitation.  The  April  1983  static  water 
level  contours  for  the  slump  perched  aquifer  are  depicted  on  Figure  2-17; 
while  contours  of  the  underlying  artesian  portion  of  the  slump  system  are 
shown  on  Figure  2-18.  The  supporting  data  are  contained  in  Table  2-7. 

The  general  flow  direction  in  both  systems  is  locally  to  the  northeast, 
based  upon  the  groundwater  level  contours.  Since  the  perched  water  table 
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2-18.  Ground-Water  Level  Contours  of  Plump  Fault  Plane  Artesian 
Aquifer,  Chemical  Disposal  Pit  No.  3, 
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aquifer  appears  to  be  lithologically  controlled,  flow  directions  may  be 
influenced  by  lithologic  changes  off-site;  however,  flow  would  still  be 
expected  to  move  toward  the  Weber  River  Valley.  Groundwater  in  the 
artesian  system,  being  structurally  controlled,  will  flow  towards  the 
river  valley,  but  the  detailed  flow  directions  will  be  controlled  by  the 
exact  nature  of  the  slump  faults  and  any  asymmetry  associated  with  the 
features. 

Changes  in  groundwater  levels  for  both  aquifer  systems  are  shown  on 
Figure  2-19.  The  supporting  data  are  on  Table  2-7.  The  contours  show  the 
greatest  water  level  increase  along  and  west  of  the  fault,  decreasing  east 
of  the  fault.  This  further  suggests  that  the  fault  acts  as  a  barrier  to 
groundwater  flow,  although  the  changes  in  water  levels  east  of  the  fault 
do  indicate  that  there  is  some  hydraulic  communication  between  the  perched 
and  artesian  systems. 

In  situ  measurements  of  temperature  and  conductivity  in  groundwater 
were  taken  during  the  field  investigation  to  further  aid  in  delineating 
the  hydrogeologic  system.  These  data  are  summarized  on  Table  2-8  along 
with  lab  conductivity  measurements  from  the  second  sampling  episode.  The 
in-situ  temperatures  are  shown  on  Figure  2-20.  The  figure  also  depicts 
the  specific  measurements  of  temperature  and  temperature  change  from 
2/25/83  to  4/28/83,  while  Figure  2-21  depicts  the  laboratory  conductivity 
measurements.  The  lab  measurements  were  used  to  verify  and  calibrate  the 
field  measurements  '-toile  providing  one  set  of  data  without  field 
measurement  "noise." 

Groundwater  temperatures  can  be  used  as  an  indication  of  the 
groundwater  flow  pattern  by  delimiting  the  thermal  front  from  significant 
recharge.  On  the  other  hand,  the  groundwater  level  changes  previously 
noted  give  a  good  indication  of  the  hydraulic  pressure  response  of  the 
aquifer.  The  coolest  temperatures  of  9°C  and  10°C  are  along,  and  west  of 
the  fault.  These  observations  support  the  conclusions  drawn  from  the 
piezometer  measurements.  The  area  along  the  11°C  line  are  from 
piezometers  mostly  completed  in  a  sand  horizon  (P-9,  P-10,  P-6,  and  P-1) 
which  is  more  permeable  than  the  clay  zcnes  tapped  by  Piezometers  P-8,  P- 
2,  and  ?-5.  The  in-situ  conductivity  data  on  Table  2-8  indicate  that  the 


Figure  2-19.  Ground-Water  Level  Changes  at  Chemical  Disposal  Pit  No.  3. 
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Table  2-C 


Chemical  Disposal  Pit  No.  3  In-Situ  Ground-Water 
Temperature  and  Conductivity  Data^ 


Field 

C round-  Conductivity  Field 


Piezometer 

Number 

Date 

Uater 

Temperature 

Co 

Temperature 

Change 

Cc> 

(umhoe/cm  9  25*C) 

Conductivity 

Change 

(umhoa/cm) 

Field 

Lab1 2 

P-1 

2/25/83 

11.5 

___ 

870 

m  , 

4/28/83 

10.0 

-1.5 

1,870 

3,30c 

♦1,000 

P-2 

2/25/83 

12.5 

_ 

1,080 

_ 

4/28/83 

12.0 

-0.5 

990 

920 

-90 

P-3 

2/25/83 

10.0 

_ 

1,130 

_ 

4/28/83 

9.0 

-1.0 

620 

950 

-510 

P-4 

2/25/83 

9.0 

1,190 

_ 

_ 

4/28/83 

8.6 

-0.4 

590 

950 

-600 

P-5 

2/25/83 

12.0 

990 

_ 

_ 

4/28/83 

11.5 

-0.5 

830 

820 

-160 

P-6 

2/25/83 

12.0 

1,270 

_ 

4/28/83 

11.0 

-1.0 

1,010 

1,200 

-260 

P-7 

2/25/83 

12.0 

1,520 

_ 

_ 

4/28/83 

10.8 

-1.2 

980 

1,000 

-540 

P-8 

2/25/83 

12.0 

800 

_ 

4/28/83 

11.2 

-0.8 

590 

650 

-210 

P-9 

2/25/83 

11.5 

780 

_ 

„ 

4/28/83 

10.5 

-1.0 

560 

640 

-220 

P-10 

2/25/83 

12.8 

1,540 

. _ 

_ 

4/28/83 

11.0 

-1.8 

1,080 

1,200 

-460 

1  Measurements  taken  inside  piezometers  mid-point  between  the  static  water  level  end  sounded  bottom. 

2  UBTL  laboratory  measurements  (second  round  of  sampling). 
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Figure  2-20.  Ground-Water  Temperatures  Chemical  Disposal  Pit  No.  3. 
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conductivity  decreased  from  February  1983  to  April  1983  throughout  the 
site,  with  the  exception  of  Piezometer  P-1,  which  showed  an  Increase.  The 
general  decrease  in  conductivity  Is  attributed  to  winter  precipitation  and 
groundwater  recharge.  The  measurements  provide  qualitative  Insight  into 
the  possible  rapid  chemical  changes  during  recharge.  Lysiaeter  CP3L-1 , 
which  is  only  about  two  feet  below  the  ground,  had  a  laboratory 
conductivity  of  400  mlcro-mhos/cm,  vrtiich  represents  conductivities 
associated  with  winter  precipitation  and  snow  melt.  The  relatively  higher 
conductivity  values  associated  with  the  deeper  lysimeters  and  piezometers 
indicate  that  some  mineralization  is  occurring  over  short  distances  as  the 
water  moves  down  and  through  the  ground.  This  mineralization  can  be 
caused  by  factors  such  as  natural  lithologic  and  hydrologic  conditions  or 
ground  disturbances  as  well  as  a  contamination  source.  Piezometer  P-1  was 
the  only  in-sltu  measurement  on  Table  2-8  that  showed  an  increase  in  field 
conductivity  value.  This  is  believed  to  be  due  to  the  upgradlent 
subsurface  disturbances  of  the  aquifer  and  solvent  product  at  Piezometers 
P-6  and  P-10  due  to  augerlng  and  development  activities.  There  is  also  a 
possibility  that  the  measurement  is  the  result  of  field  meter  error. 


2.4  Historic  Groundwater  Problems 

There  are  no  known  environmental  complaints  concerning  the  waste 
sites  of  Chemical  disposal  Pits  Nos.  1  &  2,  Landfill  No.  3,  Berman  Pond 
and  Chemical  Disposal  Pit  No.  3  studied  under  the  IRP  Phase  II  Field 
Investigation.  Landfill  No.  4,  which  is  close  to  Landfill  No.  3  and  not 
quite  as  close  to  Chemical  Disposal  Pits  Nos.  1  &  2,  has  been  the  subject 
of  complaints  concerning  groundwater  contamination.  The  apparently 
contaminated  leachate  attributed  to  Landfill  No.  4  reaches  the  ground 
surface  through  a  number  of  seeps  north-east  and  downslope  of  the  base 
(Figure  2-4). 

Several  studies  have  been  conducted  to  determine  groundwater 
conditions  in  the  vicinity  of  Landfill  No.  4  and  to  assess  the  degree  of 
contamination  from  the  disposal  activities  (Calscience  Research,  1981; 
OEHL,  1976).  The  analytical  data  from  the  studies  indicate  that  some  of 
the  water  sampled  contained  high  concentrations  of  COD,  BOD,  iron,  and 


phenols.  Monitoring  of  the  seeps  and  periodic  groundwater  measurements 
are  an  ongoing  Air  Force  effort.  Design  Is  complete;  construction  Is 
currently  underway  for  Installation  of  an  Impermeable  cap  over  Landfill 
No.  4  (Engineering-Science,  1982). 

Although  Chemical  Disposal  Pit  Nos.  1  and  2  have  not  had  any 
complaints  associated  with  them,  there  has  been  an  “oil  slick”  detected  in 
two  monitor  wells  installed  before  this  study.  (W-4  and  80-20).  The 
presence  of  oil  in  these  wells  has  been  noted  since  about  1976  to  the 
present  (OEHL,  1976;  Calscience,  1981;  Davis,  1982).  No  detailed  studies 
have  been  conducted. 

The  “oil"  slick  on  top  of  the  groundwater  was  measured  in  Monitor 
Well  No.  4  in  November  1982  during  this  investigation.  The  detected  oil 
thickness  was  about  0.5  feet.  A  subsequent  measurement  in  May  1983 
indicated  "zero"  oil  thickness  but  still  oil  in  Monitor  Well  80-20 
upgradient.  it  is  believed  that  the  oil  in  W-4  has  been  mobilized  due  to 
the  unusual  water  year  which  Utah  experienced  during  1982-1983. 

Since  the  disposition  of  the  oil  was  unknown,  an  extended  water  level 
and  oil  thickness  measurement  program  around  Chemical  Disposal  Pits  Nos.  1 
&  2  was  recommended  and  accepted  by  the  Air  Force.  The  purpose  of  this 
limited  program  was  to  document  the  oil  horizontal  and  vertical 
movement(s).  This  initial  field  effort  occurred  from  July  to  mid  November 
1983.  During  this  program  no  lateral  migration  of  the  oil  slick  beyond 
Monitor  Wells  W-4  and  80-20  was  detected.  It  appears  that  much  of  the 
free  soil  on  the  groundwater  surface  was  captured  in  the  formation  in 
response  to  the  unusual  rise  in  groundwater  levels.  The  groundwater 
levels  rose  due  to  the  large  amount  of  winter  precipitation  the  area 
received  during  the  1982-1983  winter  season. 


2.5  Locations  of  Wells  and  Borings 

There  was  a  wide  range  in  the  amount  of  well  and  soil  boring 
information  available  for  the  various  sites.  The  greatest  quantity  of 
information  was  available  for  Landfill  No.  3  and  Chemical  Disposal  Pits 
Nos.  1  &  2.  The  data  were  available  because  of  the  proximity  of  those 


areas  to  the  previously  studied  Landfill  No.  4.  Shallow  foundation 
borings  were  available  for  Berman  Pond.  This  Information  did  not  address 
deeper  strata.  Chemical  Disposal  Pit  No.  3  was  an  unstudied  site, 
requiring  the  complete  development  of  a  data  base  to  address  the 
environmental  setting.  Data  from  a  total  of  71  on-base  production  and 
monitor  wells  and  76  soil  borings  were  utilized  to  develop  the 
environmental  setting.  The  logs  and  data  are  summarized  in  Appendix  C. 

The  locations  of  most  of  the  various  on-base  monitor  wells, 
piezometers,  lyslmters  and  soil  borings  at  each  site  used  to  develop  the 
data  base  are  presented  as  follows: 

o  Chemical  Disposal  Pits  Nos.  1  &  2  (Figures  2-22  and  2-23); 
o  Landfill  No.  3  (Figure  2-23) 
o  Golf  Course  (Figure  2-23) 

o  Berman  Pond  (Figure  2-24);  and 

o  Chemical  Disposal  Pit  No.  3  (Figures  2-25  and  2-26) 
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Figure  2-22.  Auger  Locations,  Chemical  Disposal  Pit  Nos.  1  and  2. 
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Figure  2-23.  Well  Locations  in  the  Vicinity  of  Chemical  Disposal 
Pits  Nos.  1  and  2,  Landfill  No.  3  and  Golf  Course. 
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Figure  2-25.  Auger  Locations,  Chemical  Disposal  Pit  No.  3. 
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3.0  FIELD  PROGRAM 


The  need  for  a  field  investigation  was  presented  in  the  IRP  Phase  I 
Records  Search  (Engineering-Science,  1982).  In  that  investigation, 
thirteen  waste  sites  were  evaluated  for  their  potential  to  contaminate 
groundwater  systems.  Eight  sites  were  recommended  for  further 
consideration.  The  Air  Force  selected  the  four  highest  priority  waste 
sites  to  be  investigated  under  the  initial  IRP  Phase  II  Field 
Investigation. 

A  field  program  was  developed  to  evaluate  the  four  waste  sites.  The 
program  was  designed  to  be  flexible  in  order  to  permit  tailoring  the 
investigation  as  new  information  developed.  The  field  activities 
commenced  in  mid-October  1982  and  ended  in  late  July  1983. 

3.1  Development  of  Field  Program 

Two  preliminary  activities  were  carried  out  to  develop  the 
information  needed  to  design  the  field  program.  First,  a  review  of  all 
available  data  was  used  to  identify  study  needs  and  field  procedures. 
Second,  based  on  this  data  review,  a  safety  program  was  developed  to 
ensure  adequate  protection  of  the  health  and  safety  of  all  field 
personnel.  In  addition,  the  proposed  geophysics  program  was  modified  as  a 
result  of  the  Information  gained  from  the  data  review. 

3.1.1  Data  Review 

The  nature  of  any  hazardous  waste  site  field  investigation  can  be 
greatly  influenced  by  the  amount  of  data  available  about  the  site.  The 
data  review  defines  the  field  program  direction  and  also  reduces 
duplication  of  previous  efforts. 

The  data  review  for  this  study  consisted  primarily  of  a  review  of 
available  Hill  AFB  records.  The  data  review  was  conducted  to  supplement 
the  information  in  previous  Air  Force  reports;  such  as  the  IRP  Phase  I 
Records  Search,  which  were  primarily  summaries  of  the  available  data. 
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Data  gaps  which  were  identified  were  filled  by  obtaining  additional 
records  and  conducting  interviews  with  Hill  AFB  personnel  concerning  past 
activities  at  the  disposal  sites.  Sources  of  additional  recordr  were  the 
ESL  Division  of  the  University  of  Utah  Research  Institute,  the  Utai. 
Geological  Association,  the  U.S.  Army  Corps  of  Engineers,  U.S.  Geological 
Survey,  the  Utah  Water  Resources  Agency,  the  Hill  AFB  Bioenvironaental 
Engineer's  office,  and  the  Hill  AFB  Civil  Engineer's  office. 

The  data  review  provided  the  information  which  allowed  tailoring  the 
field  work  to  meet  the  program  objectives  more  effectively.  The  following 
are  some  highlights  of  how  the  data  review  allowed  tailoring  the  field 
program: 

o  Appropriate  safety  precautions  were  taken  at  each  site; 

o  Drill  cuttings  were  wrapped  in  plastic  sheets  and  groundwater 

was  contained  in  drums  to  minimize  the  chance  of  ground  and 
personnel  contamination; 

c  The  number  of  monitor  wells  in  the  areas  of  Landfill  No.  3  and 
and  Chemical  Disposal  Pit  No.  3  was  decreased  from  12  to  10; 

o  The  boundaries  of  Berman  Pond,  Chemical  Disposal  Pits  No.  1,  2, 
and  3  were  more  accurately  located,  thereby  reducing  the  need 
for  initial  soil  samplings  for  site  delineation; 

o  An  upgradient  well  was  constructed.  A  resistivity  survey  was 
conducted  on  the  base  golf  course  for  groundwater  verification 
and  recharge  determination  to  the  Landfill  No.  3  and  Chemical 
Disposal  Pits  No.  1  and  2;  and 

o  The  history  of  Berman  Pond  activities  was  developed  to  better 
assess  its  potential  for  enviromental  impact. 
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The  various  data  review  summaries  (34  total)  are  provided  in 
Appendix  K  of  this  report. 


3.1.2 


Safety  Program 


Prior  to  initiation  of  field  activities,  available  information  was 
reviewed  to  assess  the  potential  for  exposure  to  toxic  and/or  hazardous 
materials  during  the  resistivity  surveys,  monitor  well  installation,  soil 
coring,  and  sampling  activities.  Based  on  the  information  available  from 
the  pre-survey  report,  it  appeared  that  exposures  were  possible  although 
most  of  the  contemplated  field  activities  were  outside  waste  disposal 
areas.  Use  of  appropriate  measures  to  protect  employee  safety  and  health 
in  the  field  received  high  priority. 


A  comprehensive  plan  for  the  protection  of  employees  during  all 
phases  of  the  Phase  II  field  work  was  prepared  with  particular  emphasis  on 
any  ground-disturbance  activities.  The  plan  was  based  on  the  work  to  be 
performed,  the  known  and  potential  hazards  which  could  be  encountered,  and 
accepted  safety  and  Industrial  hygiene  practice.  It  Included  graduated 
protective  measures  based  on  the  potential  for  and  expected  severity  of 
•  exposures  rtiich  could  accompany  specific  activities  at  specific 

locations.  The  plan  also  included  provisions  for  handling  a  variety  of 
less  likely  circumstances  idiich  could  be  encountered.  The  field  safety 
plan  was  designed  to  be  modified  as  improved  information  was  developed  or 
made  available  during  work  performance. 


The  safety  plan  was  reviewed  by  Hill  AFB  safety  personnel  to  ensure 
conformance  with  all  applicable  Base  safety  requirements.  The  Safety  Plan 
is  presented  in  Appendix  L. 


3.1.3 


Personal  Protective  Clothir 


The  nature  of  the  work  to  be  performed,  exploration  and  equipment  to 
be  used,  and  potential  hazards  present  at  the  site  dictated  the  use  of  a 
variety  of  personal  protective  clothing  and  equipment.  The  type  and 
extent  of  hazards  likely  to  be  encountered  and,  thus,  the  degree  of 
protection  required  were  anticipated  to  vary  with  work  activity.  In 
general,  those  activities  which  exposed  or  disturbed  materials  in  the 
disposal  sites  or  in  close  proximity  to  these  sites  were  regarded  as  most 


hazardous  with  the  anticipated  hazard  decreasing  with  distance  fro*  the 
sites. 

Well  installation,  core  sampling,  and  well  development  within  or  in 
close  proximity  to  the  disposal  sites  were  expected  to  pose  the  most 
significant  potential  hazards  to  the  field  team.  Since  the  type  and 
quantity  of  airborne  contaminants  to  be  encountered  were  unknown, 
respiratory  protection  (cartridge  respirators)  was  required  during 
specific  operations.  Impervious  full  body  coverage  was  required  during 
well  drilling,  sampling,  and  well  development. 

Resistivity  surveying  and  groundwater  sampling  within  the  study  areas 
were  considered  to  be  the  least  hazardous  work  category.  Therefore,  only 
minimal  protection  was  specified. 

Work  performed  in  areas  remote  from  known  disposal  areas  was 
considered  to  present  a  low  hazard.  However,  a  minimal  level  of  personal 
protective  equipment  was  specified  and,  based  on  information  developed 
during  field  activities,  more  protective  equipment  was  used  during 
augerlng  or  drilling  operations. 

All  field  personnel  Involved  with  ground  disturbance  or  water 
sampling  activities  were  briefed  as  necessary  by  Radian  Corporation 
personnel  on  field  safety  procedures  and  requirements,  including 
participants  from  UBTL,  Construction  Drilling  International,  the  Hill  AFB 
Bloenvlr  omental  Engineer's  and  Civil  Engineer's  offices,  and  Earth 
Exploration  and  Drilling. 

3.1.4  Development  of  Geophysics  Program 

As  a  result  of  the  Phase  I  Record  Search,  Hill  AFB,  (Engineering- 
Science,  1982)  electrical  resistivity  surveys  were  recommended  to 
determine  the  lateral  extent  end  thickness  of  clay  lenses,  and  the  lateral 
extent  of  any  contamination  plumes  at  Chemical  Disposal  Pit  Ho.  1  and  No. 

2  and  at  Landfill  No.  3.  Subsequent  discussions  with  Hill  AFB  engineering 
personnel  at  the  presurvey  meeting  indicated  considerable  uncertainty  as 
to  the  extent  of  contmnlnant  migration  as  well  as  the  depth  and 
configuration  of  clay  layers  at  Berman  Pond  and  Chemical  Disposal  Pit 
No.  3.  The  proposed  resistivity  progrm  provided  for  dipole-dipole 


resistivity  profiles  at  all  sites  and  Schlumberger  array  soundings  at 
Berman  Pond  and  Chemical  Disposal  Pit  No.  3. 

After  reviewing  the  Phase  1  recommendations  an  expanded  records 
search  was  undertaken  at  Hill  AFB  which  further  assisted  in  delineating 
the  Chemical  Pit  No.  3  and  Berman  Pond  study  areas.  All  disposal  sites 
were  inspected  in  the  field  and  existing  wells  were  identified  by  Hill  AFB 
engineering  personnel.  The  locations  of  grounded  electrical  structures 
(metal  fences,  potter  lines,  buried  pipes,  etc.)  were  noted  on  maps  prior 
to  the  survey  design.  The  presence  of  fences  and  power  lines,  roads  and 
paved  parking  areas  made  it  impractical  to  undertake  Schlumberger  array 
soundings  at  Berman  Pond  and  Chemical  Disposal  Pit  No.  3.  It  was  decided 
to  complete  the  electrical  resistivity  survey  for  all  areas  using  the 
dipole-dipole  array  with  an  electrode  separation  of  30  feet,  as  proposed 
for  Chemical  Disposal  Pits  No.  1  and  No.  2  and  Landfill  No.  3.  Survey 
lines  were  located  to  minimize  electrical  interference  from  fences,  power 
lines  and  pipelines,  to  adequately  cover  each  area,  and  to  minimize 
Interference  with  ongoing  base  activities. 

As  a  further  result  of  the  expanded  records  search  and  observations 
made  during  the  initial  resistivity  field  work  it  became  apparent  that 
metal  barrels,  trash,  and  reinforced  concrete  had  been  deposited  at  Berman 
Pond,  Chemical  Disposal  Pits  No.  1  &  2  and  Landfill  No.  3.  This  gave 
promise  of  better  defining  the  disposal  areas  with  ground  magnetic  survey 
profiles.  In  addition  ESL/UURI  geophysicists  detetmined  that  self- 
potential  surveys  offered  some  possibility  of  delineating  the  chemical 
pits  and/or  migrating  fluids.  A  no  cost  contract  modification  was 
proposed  and  approved  to:  complete  ground  magnetic  traverses  at  Chemical 
Disposal  Pits  No.  1  &  2,  Landfill  No.  3,  and  at  Berman  Pond;  complete 
trial  self-potential  traverses  at  Chemical  Disposal  Pits  No.  1  &  2  and  No. 
3;  and,  finally,  delete  Schlumberger  array  soundings  at  Chemical  Disposal 
Pit  No.  3  and  at  Berman  Pond. 


Implementation  of  Field  Progri 


Five  categories  of  field  efforts  were  implemented  and  conducted  for 
the  IBP  Phase  II  Field  Investigation.  They  were: 
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o  Geophysical  Surveys; 

o  Soli  Coring; 

o  Installation  of  Hells,  Lyslmeters,  and  Plesoaeters; 

o  Hater  Sampling  (two  episodes);  and 

o  Areal  and  Elevation  Survey 

These  efforts  are  described  In  the  following  sections. 

3.2.1  Implementation  of  Geophysical'  Surveys 

3.2. 1.1  Electrical  Resistivity  Surveys.  The  electrical  resistivity 
geophysical  wethod  Is  used  to  Manure  the  earth's  resistivity,  i.e.  the 
ease  with  which  the  ground  conducts  electricity.  High  resistivity  values 
Indicate  poor  conductivity  whereas  low  resistivity  values  Indicate  good 
conductivity.  In  the  earth  electricity  flows  In  ground  water  because  of 
the  eoveaent  of  dissolved  chemical  lone  (salts).  Soil  moisture  la  held 
both  In  pore  spaces  between  mineral  grains  and  within  and  adjacent  to  clay 
minerals;  thus  paraMters  that  can  cause  changes  In  Masured  resistivity 
Include : 

1.  Porosity  and  permeability  of  the  ground 

2.  Amount  of  water  In  the  ground  (percentage  of  saturation) 

3.  Amount  and  type  of  dissolved  salt 

4.  Amount  and  nature  of  other  fluids  In  the  ground 

5.  Amount  and  nature  of  clay  minerals  present. 

Contaminated  ground  water  usually  has  a  higher  concentration  of 
dissolved  chemical  constituents  than  nozmal  ground  water  and  thus  causes  a 
lower  earth  resistivity.  Liquid  hydrocarbons,  however,  can  Increase  the 
earth's  resistivity  because  they  are  usually  poor  conductors  themselves. 
Clay  layers  In  the  earth  can  often  be  detected  and  Mpped  by  the  low 
resistivity  values  associated  with  them.  Such  clay  layers  can  Impede  flow 
of  contaminant  in  the  ground  and  it  is  therefore  Important  to  up  them. 

Earth  resistivity  changes  caused  by  contaminants  and  clays  are  mapped 
at  the  surface  by  deploying  a  system  of  four  electrodes.  A  precisely 


controlled  current  Is  Injected  in  the  ground  between  two  current 
electrodes.  A  resulting  voltege  is  Measured  between  the  two  potential 
electrodes.  The  aeasured  voltage  Is  a  function  of  the  geometrical 
parameters  of  the  electrode  array,  the  Injected  currents  and  the 
resistivity  structure  of  the  surrounding  earth.  The  resulting  apparent 
electrical  resistivity  can  be  calculated  by 


where  I  -  current  Introduced,  AV  -  measured  voltage,  and  Q  Is  the 
geometric  array  factor.  These  measurements  are  taken  at  a  number  of 
points  at  the  surface  of  the  earth.  Computer  assisted  Interpretation  of 
the  set  of  resistivity  data  Is  then  undertaken  to  construct  a  picture  of 
the  subsurface  that  reflects  variations  In  clay  content,  fluid  salinity 
and  rock  types. 

Field  Procedure.  The  electrode  arrangement  (array)  used  at  all  sites 
was  the  dipole-dipole  array  with  an  electrode  separation  (a)  of  30  feet. 
Seven  current  electrodes  (metal  stakes)  were  driven  in  the  ground,  30  feet 
apart.  In  a  straight  line.  A  current  transmitter  was  placed  at  the  center 
current  electrode  and  wires  pulled  out  to,  and  hooked  up  at  each  current 
electrode  so  that  current  could  be  transmitted  through  each  pair  of 
electrodes  In  sequence.  One  technician  operated  the  transmitter  while  the 
geophysicist  and  another  technician  recorded  voltage  measurements  observed 
with  a  receiver  (digital  voltmeter)  for  each  potential  electrode 
separation  along  the  line.  The  seven  current  electrode  array  is  commonly 
referred  to  as  a  seven-spread.  It  was  necessary  to  redeploy  the  current 
electrodes  and  transmitter  to  a  new  "center"  every  9a  (270  feet)  along  the 
line  to  assure  continuous  data  coverage. 

Electrical  resistivity  measurement  began  at  Chemical  Disposal  Pit 
No.  3  on  25  October  1982,  then  proceeded  to  the  Berman  Pond ,  Chemical 
Disposal  Pits  Nc.  1  &  2,  and  Landfill  No.  3  areas  in  sequence. 


3.2. 1.2  Ground  Magnetic  Surveys.  The  earth's  normal  magnetic  field 
Is  locally  perturbed  by  the  presence  of  serious  rock  types  and  metal 
objects  which  contain  the  element  Iron.  Metal  objecte  such  as  barrels, 
wheels,  and  structural  Iron  generally  give  rise  to  large  (l.e.  100  gsnma) 
anomalies  when  they  are  within  10-20  feet  of  a  sensitive  magnetometer. 
Because  of  the  earth's  magnetic  field  Inclination  (approximately  65*  down 
to  the  north  in  Utah)  the  typical  anomaly  response  is  a  magnetic  low  just 
north  of  the  disturbing  body  and  a  sharp  high  over  and  south  of  the 

body.  The  typical  response  of  a  burled  assemblage  of  metal  waste  material . 
is  an  erratic  series  of  highs  and  lows  as  observed  along  the  profiles. 

Field  Procedure.  The  ground  negnetlc  survey  was  conducted  along  the 
resistivity  profiles  which  had  been  measured  and  flagged  In  an  earlier 
phase  of  the  geophysical  work.  The  survey  crew  included  a  geophysicist 
who  directed  the  work  and  recorded  data,  and  a  technician  who  operated  the 
proton  magnetometer  and  helped  neinteln  a  constant  separation  using  a 
measured  length  of  wire.  The  magnetic  field  was  sampled  at  a  10  foot 
Interval  until  large  variations  In  magnetic  readings  Indicated  the 
presence  of  metal  dump  material.  The  separation  was  then  reduced  to  five 
feet. 

Ground  magnetic  surveys  were  completed  at  Berman  Fond,  Chemical  Pits 
No.  1  and  No.  2,  and  Landfill  No.  3  between  26  January  and  2  Feburary 
1983. 

3.2. 1.3  Self-potential  Surveys.  The  self-potential  (SP)  method 
measures  an  electrical  voltage  difference  at  the  surface  of  the  earth 
which  results  from  natural  (rather  than  Induced)  electrical  currents.  The 
method  has  been  employed  since  1830  to  search  for  burled  mineral  deposits 
which  may  generate  electric  currents  through  chemical  reactions  occur lng 
near  the  water  table.  Electrical  currents  are  also  generated  by 
groundwsters  moving  down  gradient  or  by  thermal  fluids  moving  to  the 
surface  In  fracture  rones.  Voltage  differences  of  more  than  1000 
millivolts  (mv)  In  a  distance  of  one  mile  have  been  observed,  and 
differences  of  100  mv  in  1000  feet  are  fairly  common.  It  has  been 
observed  that  metal  trash  undergoing  oxidation  and  chemical  reactions 
between  Industrial  waste  fluids  and  natural  earth  and  ground  water  also 
give  rise  to  local  electrical  currents. 
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Self-potential  surveys  were  thus  completed  at  Chemical  Pits  No.  1  and 
No.  2,  and  No.  3  to  determine  if  this  would  be  an  effective  mapping 
technique  at  Hill  AFB. 

Field  Procedure.  The  self-potential  traverses  were  conducted  along 
the  resistivity  lines  which  had  been  completed  earlier.  Two  nonpolarizing 
porous  pot  electrodes  were  employed  to  determine  the  voltage  difference  at 
the  surface.  One  electrode  remained  fixed  at  a  base  station  or  reference 
point  tfiile  the  other  electrode  was  advanced  at  10  foot  intervals.  The 
voltage  difference  was  measured  with  a  Fluke  digital  multimeter.  Self- 
potential  measurements  began  at  Chemical  Disposal  Pits  No.  1  &  2  in  mid- 
January  and  were  completed  by  mid-February  after  several  Interruptions  for 
severe  winter  weather.  A  two  man  field  crew  was  required  to  complete  this 
work. 

3.2.2.  Soil  Coring 

The  purpose  of  the  soil  coring  program  was: 

o  To  aid  in  identifying  the  precise  locations  and  geology  of 
Chemical  Disposal  Pits  No.  1  &  2,  Berman  Pond  and  Chemical 
Disposal  Pit  No.  3; 

o  To  obtain  samples  for  selected  chemical  analyses  to  aid  in 
verifying  the  site  location  and  provide  indications  of  waste 
characteristics;  and 

o  To  emplace  lyslmeters  in  selected  coreholes  for  obtaining  soil 
water  samples. 

A  total  of  95  so 11  and/or  waste  samples  were  taken  during  the  soil  coring 
activities,  as  follows: 

o  Berman  Pond  (24); 


o 


Chemical  Disposed  Pits  No.  1  &  2  (29),  and  3  (35),  with  some  at 
Landfill  No.  3  (6)  along  with  1  quality  control  sample. 


3.2.2. 1  Reconnaissance  and  Co nf inaction  Soil  Coring*. 

Reconnaissance  soil  corlnga  were  conducted  early  in  the  field  program 
after  an  Initial  data  review.  The  corings  were  taken  with  a  hand  auger  by 
Radian  and  UBTL  personnel  using  personnel  protective  gear.  These  soil 
corings,  up  to  a  depth  of  5  feet,  were  used  to  provide  confirmation  of 
waste  site  locations,  determine  coring  problems,  identify  field  safety 
requirements  for  drilling  and  tailor  the  final  confirmation  soil  coring 
program.  Hand  augering  was  very  difficult  at  all  sites  due  to  gravels  and 
cobbles. 

The  confirmation  soil  corings  were  conducted  after  additional  data 
review  in  order  to  confirm  the  lateral  extent  of  the  site  at  Chemical 
Disposal  Pits  No.  1  &  2,  and  3.  The  corings  were  also  used  to  emplace 
lyslmeters  at  Berman  Pond  and  Chemical  Disposal  Pit  No.  3,  as  well  as  to 
obtain  samples  for  chemical  analyaes.  The  confirmation  soil  corings  were 
conducted  utilizing  hand  augers  and/or  a  hollow-stem  auger  rig  provided  by 
Earth  Exploration  and  Drilling  of  Bountiful,  Utah.  The  corings  ranged  in 
depth  from  a  few  feet  to  about  15  feet. 

3.2.3  Installation  of  Wells  and  Lyslmeters 

The  Installation  of  wells,  lyslmters  and  piezometers  was  accomplished 
by  two  drillings  methods.  The  monitor  wells  were  emplaced  by  the  air 
rotary/casing  drive  method  while  the  lyslmeters  and  piezometers  were 
installed  by  hand  and/or  hollow-stem  augering.  A  total  of  11  six-inch 
monitor  wells  were  emplaced  at  the  waste  sites  under  study.  A  total  of 
seven  lyslmeters  were  emplaced  at  Berman  Pond  (4)  and  Chemical  Disposal 
Pit  No.  3  (3);  ten  piezometers  were  emplaced  at  Chemical  Disposal  Pit  No. 
3.  These  activities  were  conducted  from  mid-November  1982  to  February 
1983.  Monitor  well  construction  delays  were  experienced  due  to  extreme 
winter  snows  and  temperatures.  Out  of  approximately  24  potential  drilling 
days,  11  days  were  called  due  to  weather  (7)  and  related  construction 
problems  (4). 


3. 2. 3.1  Monitor  Well  Installation.  Construction  Drilling 
International  (CDI)  of  Salt  Lake  City,  Utah  conducted  the  Installation  of 


the  11  shallow  and  deep  nonitor  wells  at  Hill  AFB  under  the  field 
supervision  of  the  Radian  hydrogeological  project  director.  For  the 
eaplacement  of  the  6-lnch  wells,  CDI  utilized  an  air  rotary/casing  drive 
method.  The  completed  monitor  wells  ranged  in  depth  from  about  14  to  113 
feet.  The  well  construction  data  summaries  are  located  in  Appendix  C. 

Of  the  thirteen  monitor  well  locations  initially  selected,  three 
wells  in  the  areas  of  Chemical  Disposal  Pits  No.  1  &  2,  Landfill  No.  3, 
and  Chemical  Disposal  Pit  No.  3  were  dropped  based  upon  results  from  the 
data  review.  One  wall  was  added  at  the  Golf  Course  to  investigate  the 
groundwater  recharge  potential. 

The  data  review  and  initial  soil  corings  indicated  that  the  well 
drilling  might  encounter  contaminated  soil  or  groundwater  zones. 

Therefore,  the  minimum  field  apparel  was  changed  to  include  protective 
slicker  suits,  gloves,  boots,  half-face  respirators  and  chemical 
goggles.  The  specific  items  used  were  tailored  to  the  field  conditions 
and  proximity  to  the  waste  sites.  Later  chemical  analyses  indicated  that 
some  contaminated  soils  and  groundwater  had  been  encountered,  even  though 
this  was  not  obvious  at  the  time  of  drilling. 

To  minimize  the  spreading  of  potentially  contaminated  soil,  the  air 
rotary  drilling  cuttings  were  collected  on  plastic  ground  sheeting.  The 
cuttings  were  covered  with  plastic  sheeting  until  sample  analysis 
indicated  final  disposal  requirements.  Recommendation  for  final  disposal 
of  any  contaminated  cuttings  were  made  to  Hill  AFB  personnel. 

3. 2. 3.2  Monitor  Well  Design.  The  initial  well  design  was  a  6-inch 
casing  driven  during  drilling  to  a  specified  depth  as  determined  by  the 
field  hydrogeologist.  A  5-foot  long,  5-inch  diameter  stainless  steel 
screen  wis  to  be  emplaced  in  the  casing  to  total  depth  and  the  6-lnch 
casing  pulled  to  expose  the  screen.  Based  upon  the  initial  site  visits, 
data  review,  soil  corings  and  discussions  with  Base  personnel,  it  was 
determined  that  the  proposed  monitor  wells  could  encounter  contaminated 
soils  and/or  shallow  groundwater.  In  order  to  insure  that  the  prospective 
deep  monitor  wells  would  not  become  contaminated  internally  as  the 
drilling  proceeded  or  possibly  open  lower  formations  to  contamination,  the 
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drilling  procedure  ms  modified.  For  the  prospective  deep  monitor  wells 
at  Landfill  No.  3,  Chemical  Disposal  Pits  No.  1  &  2,  and  Berman  Pond,  an 
8-inch  casing  was  first  drilled  and  driven  into  the  tnderlylng  day  as 
practical.  This  served  as  a  surface  casing  and  permitted  inserting  of  the 
6-inch  casing  down  to  the  clay,  blocking  off  and  by-passing  any  possible 
contaminated  zone.  Normal  drilling  was  then  continued.  This  procedure 
prevented  Introduction  of  contmlnation  from  inside  the  6-lnch  casing  into 
a  clean  aquifer  and  better  insured  that  water  samples  would  not  be 
affected  by  contaminated  well  materials. 

Well  construction  materials  were  changed  at  three  monitor  wells  (M-7, 
M-9,  and  M-3)  which  were  completed  using  plastic  casing  screen  and  bottom 
plugs  through  the  6-lnch  casing  Instead  of  the  proposed  stainless  steel 
screen.  During  drilling  of  the  first  two  wells  (M-7  and  M-9)  the 
underlying  clay  encountered  was  much  shallower  than  anticipated  and  there 
was  no  direct  evidence  of  groundwater.  Rather  than  use  an  expensive  well 
screen  in  a  potentially  dry  hole,  plastic  casing  and  screen  were  used, 
saving  the  stainless  steel  screens  for  more  appropriate  applications.  For 
the  third  well  (M-3),  the  artesian  aquifer  under  the  clay  where  water  was 
encountered  could  not  be  distinctly  identified.  Therefore,  slotted 
plastic  casing  was  used  to  screen  a  larger  Interval  than  the  5-foot 
stainless  steel  screen.  This  was  to  ensure  open  screen  across  any  water¬ 
bearing  zones. 

Heaving  sands  and  silts  in  monitor  well  GC-1  precluded  the  proper 
emplacement  of  the  stainless  steel  screen.  Therefore,  the  bottom  of  the 
6-inch  casing  was  driven  to  total  depth  and  left  open  to  the  foraation. 

3. 2. 3. 3  Lysine ter  Installation.  In  order  to  characterize  the 
potential  for  continued  mobilization  of  contaminants  from  soils  around 
and/or  underlying  the  waste  sites  at  Berman  Pond  and  Chemical  Disposal  Pit 
No.  3,  a  total  of  7  lyslmeters  were  emplaced  about  these  sites.  Four 
lyslmeters  were  installed  at  Berman  Fond  and  three  at  Chemical  Disposal 
Pit  No.  3.  Lyslmeters  were  used  to  collect  samples  of  water  in  the  vadose 
zone  to  determine  if  leaching  of  contaminated  soils  underlying  the  sites 
is  occurring.  When  a  vacuum  is  induced  on  these  instruments,  a  sample  is 
collected  from  a  specific  depth  using  a  several-inch  porous  ceramic  cup. 
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Chemical  analyses  of  water  collected,  coupled  with  data  on  subsurface 
geology,  allowed  assessment  of  the  potential  for  further  groundwater 
contamination  and  off-base  effects. 

The  lyslmeter  depths  at  Berman  Pond  ranged  from  12.5  to  14.5  feet; 
geologic  materials  were  uniformly  sands.  At  Chemical  Disposal  Pit  No.  3 
the  lysimeters  were  placed  at  three  different  levels  because  of  the 
geologic  complexity  of  the  site  (l.e.,  sand/gravels  at  several 
horizons).  These  depths  were  2.5,  10.0,  and  17.5  feet. 

The  lysimeters  were  hand-emplaced  using  hand  and  hollow-stem 
augers.  Soil  water  samples  were  collected  from  the  lysimeters  during  two 
sampling  episodes.  Out  of  14  possible  lyslmeter  samples  to  be  collected, 
approximately  9  were  successful.  The  other  samples  could  not  be  collected 
because  no  water  was  produced.  These  failures  to  collect  samples  can  be 
attributed  to  Insufficient  soil  moisture,  lyslmeter  leak(s)'and  low  winter 
temperatures  which  caused  freezing  of  one  piezometer. 

3. 2. 3. 4  Piezometer  Installation.  The  electrical  resistivity  survey 

and  subsequent  field  observations  indicated  that  Chemical  Disposal  Pit  No. 
3  was  situated  on  a  geologically  complex  slump  feature.  Rather  than 
emplace  a  single  relatively  expensive  monitor  well  into  this  complex  zone, 
It  was  recommended  that  several  inexpensive  piezometers  be  emplaced  to 
investigate  and  define  site  conditions. 

Ten  shallow  piezometers  were  emplaced  at  Chemical  Disposal  Pit  No.  3, 
ranging  In  depth  from  7  to  50  feet.  The  2-inch  diameter  PVC  piezometers 
were  emplaced  using  solid  and/or  hollow  stem  augers  and  grav  1  packed. 
These  piezometers  were  designed  not  only  to  provide  information  on 
groundwater  levels  but  also  to  provide  groundwater  sampling  locations. 

The  piezometers  were  emplaced  in  two  episodes. 

The  first  five  piezometers  were  emplaced  from  January  6  to  13,  1983, 
to  define  the  site  geologically.  The  lithology  and  depths  to  groundwater 
changed  greatly  over  small  distances  (l.e.,  tens  of  feet)  confirming  the 
resistivity  interpretation  that  the  site  was  very  complex  geologically. 

Installation  of  an  additional  set  of  piezometers  to  further  define 
the  site  was  recommended  to  and  approved  by  the  Air  Force.  Installation 
took  place  from  January  25  to  31,  1983. 
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The  second  set  of  piezometers  sgeln  confirmed  the  complexity  of  the 
site  —  both  geologically  and  hydrologlcally.  Groundwater  In  two 
piezometers  (P-6  and  P-7)  had  strong  “solvent**  odors  not  encountered  In 
the  first  set  of  piezometers.  The  total  area  covered  by  all  ten 
piezometers  was  about  330  feet  by  160  feet.  Depths  to  groundwater  below 
ground  level  ranged  from  10  to  25  feet,  and  the  piezometer  zones  of 
completion  were  In  clays  or  sand/ gravel  materials. 

Piezometer  Installation  problems  were  encountered  during  both 
phases.  These  were  due  to  water  sands  collapsing  the  hole  and/or  sticking 
the  bit,  clay  slowing  the  augerlng,  and  piezometer  casing  breaking  off 
below  ground  level.  All  problems  were  overcome  without  adversely 
affecting  the  completion  times  or  budget.  The  resulting  piezometer 
construction  data  are  suomarized  In  Appendix  C. 

3.2.4  Water  Sampling 

Shortly  after  the  completion  of  the  28  monitor  wells,  lyslmeters  and 
piezometers,  an  Initial  water  sampling  was  conducted  to  collect  samples 
for  chemical  analysis.  The  Initial  sampling  ended  in  February  1983.  The 
purpose  of  the  chemical  analysis  was  to  establish  the  present  groundwater 
quality  and  to  determine  the  Impacts,  if  any,  from  the  waste  Bites.  GC/MS 
and  ICP  screening  analyses  were  performed  on  selected  samples  to  determine 
If  contaminants  were  present  which  had  not  been  noted  in  the  disposal 
records.  Additional  analyses  were  recommended  for  the  second  round  of 
sampling. 

The  second  round  of  sampling  was  performed  in  late  April  and  May 
1983.  The  purpose  of  the  second  round  of  sampling  was  to  collect  water 
samples  after  the  main  winter  precipitation  events  and  spring  snow  melts 
to  assess  the  potential  for  contaminant/migration  as  a  result  of 
precipitation  or  run  on  passing  through  the  waste  sites.  Additionally, 
the  second  round  of  sampling  provided  an  analytical  comparison  with  the 
initial  round  of  sampling. 

3.2.4. 1  Monitor  Well  and  Piezometer  Sampling.  Monitor  wells  and 
piezometers,  were  sampled  after  development  by  balling  had  been 
conducted.  In  general,  all  of  the  wells  and  piezometers  constructed  under 
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this  prog ran  were  found  to  be  very  low  producers.  Based  on  the  law 
production  of  the  wells  and  piezometers  and  after  coordination  with  the 
U.S.  Air  Force  Project  Monitor,  it  was  agreed  that  withdrawal  of  3  well 
volumes  prior  to  sampling  was  sufficient  to  ensure  that  formation  water 
was  sampled  and  to  minimize  suspended  sediment  that  would  result  from 
development  in  the  fine  sand  and  silt  water  bearing  zones.  Because  only 
about  half  well  volumes  were  withdrawn  at  any  one  bailing  time  development 
of  the  wells  and  piezometers  generally  occurred  over  a  period  of  days  to 
reach  the  3  volume  target.  A  summary  of  development  results  are  contained 
in  the  monitor  well  and  piezometer  completion  logs  in  Appendix  C.  Section 
3.4  provides  an  overview  of  the  field  sampling  procedures. 

Throughout  monitor  well  and  piezometer  development  protective 
clothing  was  worn,  including  slicker  suits,  rubber  boots,  protective 
gloves  and  splash  goggles.  The  discharge  water  was  placed  into  55  gallon 
drums  provided  by  the  U.S.  Air  force  to  prevent  infiltration  of 
potentially  contaminated  water.  The  drums  remained  at  each  well  or 
piezometer  location  until  chemical  analyses  vrere  completed  so  that 
recommendations  for  final  disposition  could  be  determined.  The  bailers 
were  rinsed  between  walls  and  piezometers  using  distilled  water  and/or 
Base  potable  water.  A  rinse  of  methanol  and  distilled  water  was  performed 
on  bailers  used  to  sample  piezometers  at  Chemical  Disposal  Pit  No.  3  where 
solvents  were  detected. 

3. 2. 4. 2  Lyslmeter  Sampling.  During  lysimeter  sampling  it  was  found 
that,  due  to  the  small  water  volumes  produced,  it  was  necessary  to  collect 
samples  over  a  period  of  days.  In  some  cases  this  required  compositing 
samples  in  order  to  obtain  the  required  volumes  for  chemical  analysis  of 
all  parameters.  Several  different  sample  containers  and  a  priority  order 
for  filling  the  containers  were  established  in  the  event  that  sufficient 
water  could  not  be  collected.  Personnel  from  the  Base  Bioenvironmental 
Engineer's  office  assisted  in  this  task,  after  receiving  field  instruction 
and  sampling  priority  instructions. 

General  problems  that  were  encountered  with  the  lyslmeters  during  the 
field  program  Included:  maintaining  suction  (3)  on  the  lysimeter  possibly 
due  to  leakage,  freezing  (1)  and  low  moisture  capture  (2).  Overall, 


better  soil  moisture  collection  occurred  after  the  spring  thaw  period 
during  the  second  saapllng  episode.  Section  3.4  provides  an  overview  of 
sampling  procedures. 


3.2.5 


Aerial  and  Topographic  Control 


Accurate  three  dimensional  reference  controls  are  especially  critical 
when  examining  groundwater  and/or  contaminant  flow  directions.  After 
completion  of  the  installation  of  wells  and  piezometers,  all  necessary 
vertical  and  horizontal  control  points,  which  included  elevations  and 
selected  locations  were  identified.  The  vertical  control  was  to  0.01  feet 
for  the  monitor  wells  and  piezometers  while  ground  control  was  to  0.1 
feet.  Horizontal  control  was  at  least  to  0.1  feet.  Surveying  was 
conducted  by  personnel  from  the  Hill  AFB  Civil  Engineer's  office. 


3.2.5. 1  Survey  Control  Point  Identification.  A  survey  control 
point  Inventory  was  conducted  to  provide  personnel  from  the  Hill  AFB  Civil 
Engineer's  office  the  information  required  so  that  they  could  conduct 
their  surveying.  During  the  inventory,  the  wells,  piezometers,  lyslmeters 
and  selected  ground  level  control  points  were  identified  by  color  coded 
flagging.  Names  and  elevation  reference  points  were  marked  on  the  well 
and  piezometer  casings.  Based  upon  a  recommendation  during  the  field 
activities  an  expanded  topographic  survey  was  requested  for  the  area 
downslope  of  Chemical  Disposal  Pit  No.  3,  as  an  aid  in  defining  the  slump 
feature  at  the  pit.  The  Air  Force  survey  team  provided  the  control  data 
and  a  topographic  map  of  the  site  was  constructed. 


Additionally,  previously  Installed  monitor  wells  were  selected  for 
elevation  control  surveying  because  many  had  damaged  surface  casings.  New 
sanitary  caps  were  placed  on  the  monitor  wells  after  identification.  The 
elevation  data  permitted  the  accurate  use  of  groundwater  and  well 
measurements.  The  following  summarizes  the  type  and  number  of  the 
elevation  and/or  location  control  points: 


o  28  IRP  Phase  II  monitor  wells,  lyslmeter  and  piezometers, 
o  40  existing  monitor  wells,  and 
o  221  ground  level  control  points 
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3.2.S.2  Surveying .  Hill  AFB  Civil  Engineering  survey  personnel 
conducted  the  various  surveying  requirements  after  receiving  on-site 
orientations  by  contractor  personnel.  No  major  surveying  problems  were 
encountered  during  the  project.  Several  coordination  discussions  were 
held  between  contractor  personnel  and  the  Hill  AFB  surveying  personnel  in 
order  to  ensure  appropriate  grid  "tie-in”  controls.  This  coordination 
dealt  with  the  data  grids  developed  during  the  field  Investigation  and  the 
survey  master  control  points  used  by  the  survey  crew.  The  surveying  and 
coordination  were  conducted  periodically  from  May  to  late  July  1983. 

3.3  Field  Instrumentation  and  Systems 

3.3.1  Hydrogeological  Equipment 

Four  basic  field  instruments  were  used  during  the  hydrogeological 
field  investigation.  An  electrical  water  level  measuring  line  (Soil  Test 
Model  IK-772)  was  used  for  obtaining  groundwater  levels  and  selected 
monitor  well  and  piezometer  soundings.  The  accuracy  of  the  measurements 
with  the  electric  line  has  been  ±0.01  feet.  A  100-foot  steel  surveyors 
tape  and  "water  chalk"  was  also  periodically  used  to  obtain  static  water 
levels  to  verify  the  electric  line  measurements.  This  was  to  ensure  the 
electric  lines'  accuracy.  The  steel  tape  was  also  used  for  sounding  the 
depths  of  the  monitor  wells  and  piezometers. 

The  next  two  field  instruments  were  used  primarily  during  monitor 
we  11/ piezometer  development  and  sampling.  They  were  a  field  conductivity 
meter  (Yellow  Springs  Instrument  Model  YSI  33SCT)  and  a  pH  meter  (Cole 
Parmer  Model  5982-20).  These  Instruments  provided  a  means  to  determine 
the  relative  groundwater  quality  during  well  development  and  sampling. 

The  conductivity  meter  was  further  used  to  obtain  in-situ  groundwater 
temperatures  and  conductivity  measurements.  As  a  quality  control  measure, 
the  laboratory  provided  a  calibration  test  of  the  meter  because  of  the 
harsh  winter  field  conditions. 

The  pH  meter  was  periodically  checked  against  laboratory  standard 
solutions  to  insure  valid  measurements.  In  addition,  pH  paper  was  used  in 
the  field  to  cross-check  the  meter  for  quality  control. 
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3.3.2 


Geophysics!  Sum] 


lulpment 


3.3.2. 1  Electrics!  Resistivity  Survey.  Three  different  electrics! 


resistivity  instrument  systeas  were  used  in  the  course  of  the  Rill  AFB 
survey.  The  lnltlsl  high  power  generator-transmitter  (Phoenix  Inc.) 
system  was  trsnsferred  to  snother  job  requiring  the  sdded  power.  A  second 
high  power  aotor  generstor-trsnsaitter  (Elliot  systea)  was  used  two  dsys 
while  the  optimum  signal  enhanced  battery  powered  Bison  systea  was  en 
route  to  the  field  site.  The  equipment  use  by  site  is  indicated  below.  A 
brief  description  of  each  system  follows. 


Equipment  Use  by  Site 

Chemical  Disposal  Pits  No.  1  and  2.  Lines  1-6 

Landfill  No.  3.  Lines  1-5 

Golf  Course  Area,  Lines  1  and  2 

Berman  Pond,  Line  1 

Berman  Pond,  Lines  2-4 

Chemical  Disposal  Pit  No.  3,  Lines  1,  2 

Chemical  Disposal  Pit  No.  3,  Lines  3,  4 

Chemical  Disposal  Pit  No.  3,  Line  5 


Bison  2390  system 
Bison  2390  systea 
Bison  2390  systea 
Elliot  ISA  Tx;  Fluke  Rc. 
Bison  2390  system 
Phoenix  10A  b;  Fluke  Rc. 
Elliot  ISA  Tk;  Fluke  Rc. 
Bison  2390  system 


Phoenix  Geophysics  Limited  Systea.  A  model  MG— 2  motor  generator  is 
driven  by  a  4-cycle  Briggs  and  Stratton  aotor  which  produces  5  HP  at  3600 
rpm.  The  generator  is  rated  at  2000  volts-aaperes  suitable  for 
exploration  to  depths  exceeding  2000  feet.  The  generator  provided  current 
to  a  model  IPT-1  variable  frequency  and  time  domain  resistivlty/IP  current 
transmitter.  The  current  transmitted  could  be  varied  in  six  steps  from 
3mA  to  10A,  with  output  voltage  ranges  at  75  v,  150  v,  300  v,  600  v  and 
1200  v.  The  change  in  output  current  is  less  than  0.2%  for  a  10%  change 
in  input  voltage  or  electrode  lapedance,  and  can  be  monitored  at  all 
times.  The  receiver  used  with  the  Phoenix  transmitter  was  a  standard 
Fluke  8050  A  Digital  Multimeter,  with  a  measurement  range  between  10 
microvolts  and  greater  than  100  volts. 

Elliot  Resistivity  Systea.  (Leased  from  Melano-Pyxis,  Inc., 


Elliot  Resistivity  Systea.  (Leased  from  Melano-Pyxis,  Inc., 
Bountiful,  Utah).  The  Elliot  Model  P-15B  engine-generator  is  driven  by  a 
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Tecumseh  engine  and  develops  120  volt  400  He  current  at  1800  vA.  The 
Elliot  Model  15A  tlae  doaain  IP  transmitter  features  all  solid  state 
circuitry  and  produces  1500  watts.  The  output  voltage  can  be  varied  from 
200  to  3000  volts  In  12  switch  selected  steps.  The  current  can  be  varied 
to  a  maximum  of  5  amps.  The  Fluke  8050  Digital  Multimeter  (described 
above)  was  used  as  a  receiver  with  this  transmitter. 

Bison  Instruments,  Inc.  2390  Resistivity  System.  The  Bison  Model 
2390-T-50  transmitter  is  a  low  power  (max  50  watts)  battery  driven 
transmitter  with  selectable  current  output  at  10  mA,  20  aA,  50  mA  and  100 
mA,  and  a  voltage  output  of  0  to  50  v.  Eight  operating  frequencies  are 
available  from  0.1  to  5  Hz.  The  model  2390-R  receiver  is  a  synchronous 
detection  instrument  which  stacks  and  averages  10  cycles  and  continuously 
displays  this  average.  The  fine  receiver  capability  offset  generally  low 
noise  levels  such  that  the  10  to  100  mA  current  range  was  more  than 
adequate  for  the  Hill  AFB  surveys.  The  rechargeable  battery  transmitter 
power  supply  proved  more  convenient  than  the  higher  power  gasoline  fueled 
motor  generator. 

3. 3. 2. 2  Magnetometer  Instrumentation.  A  GSM-8  proton  magnetometer 
was  leased  from  Great  Basin  Geoservice,  Salt  Lake  City,  Utah.  The 
magnetometer  is  a  lightweight  battery  powered  one  gamma  proton  precession 
magnetometer  with  liquid  crystal  display.  The  instrument  is  manufactured 
by  GEM  Systems,  Inc.,  Toronto. 

3. 3. 2. 3  Self-potential  Instrumentation.  The  self-potential  survey 
was  conducted  with  two  pairs  of  Tinker-Razor  ceramic  porous  pot 
electrodes,  1000  feet  of  lightweight  field  communication  wire,  and  a  Fluke 
8050  A  Digital  Multimeter  (described  earlier). 

3.4  Sampling  Procedures,  Sample  Preservation  and  Data  Reduction 

3.4.1  Soil  and  Water  Sampling  and  Preservation 

Soil  samples  were  collected  in  wide  mouth  jars  with  Teflon-lined  lids 
which  were  cleaned  and  provided  by  the  laboratory. 

Groundwater  samples  were  collected  after  development  from  each 
monitor  well  and  piezometer  emplaced  during  this  investigation  in  addition 
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to  aalected  previous  Monitor  sells.  The  eamplea  sere  collected  with  a  PVC 
bailer  end  then  poured  directly  into  en  appropriate  s sapling  container 
provided  by  the  laboratory.  In  sows  cases,  dua  to  saall  sample  retrieval 
or  a  saall  sample  container  the  ballad  sample  was  first  placed  into  a 
clean  inert  beaker.  This  permitted  the  collection  of  enough  sample, 
reduced  spillage  and  allowed  for  the  careful  placement  of  the  water  saaple 
into  a  saall  container.  The  laboratory  provided  all  sample  containers 
with  appropriate  preservation  material  in  the  containers. 

Samples  from  the  lyslaeters  sere  generally  easier  to  collect  than 
saaples  from  the  monitor  wells  and  plesometers.  This  was  because  in  all 
cases  the  small  volumes  of  soil  moisture  collected  could  be  placed 
directly  into  the  saaple  containers  without  any  intermediate  containers. 
This  cut  “double  handling"  thereby  reducing  the  chance  of  outside 
contamination.  When  the  lysimeter  samples  were  collected  the  seme 
preservation  procedures  and  storage  techniques  sere  used  as  for  the 
groundwater  saaples.  All  saaples  were  either  aalntained  in  an  ice  chest 
on  “blue  ice"  or  temporarily  stored  in  a  refrigerator  at  the  Hill  AFB 
Bloenvlronaental  Engineer's  office.  While  the  saaples  were  in  the  field 
or  in  transit  they  sere  kept  in  an  ica  chest  with  “blue  lce.“. 

In  most  cases  the  saaple  collection  sms  conducted  jointly  by  a  field 
geologist  and  a  laboratory  representative  who  then  took  the  ssmple  back  to 
Salt  Lake  City  for  processing  at  the  laboratory.  In  some  instances, 
especially  during  caa positing  of  samples,  the  samples  were  not  taken 
directly  back  to  the  laboratory.  These  saaples  were  temporarily  stored  in 
a  refrigerator  at  the  Bloenvlronaental  Engineer's  office  for  collection, 
and  eventual  pick-up.  A  chain  of  custody  fora  was  principally  used  at 
this  time  for  transferring  custody  of  samples  from  the  Bloenvlronaental 
Engineer's  office  to  OBTL.  The  chain  of  custody  foraa  are  provided  in 
Appendix  E. 

3.4.2  Geophysical  Sampling  Procedures  and  Data  Reduction 

3.4.2. 1  Electrical  Heslstlvlty  Surveys.  Every  electrical 
resistivity  measurement  required  the  recording  of  three  parameters  in  the 
field:  the  current  transmitted  (I,  in  aaps  or  ailllsmps),  the  voltage 


measured  (w,  in  millivolts),  and  the  electrode  separation  (n)  which 
determines  the  geometric  array  factor.  Additional  comments  recorded 
related  to  the  location  of  roads,  fences,  power  lines  and  other  cultural 
features  to  insure  proper  location  of  lines  on  base  maps,  and  to  assist  in 
Interpretation.  The  current  transmitted  rarely  changed  during  a  given 
observation,  and  was  recorded  by  the  transmitter  operator.  The  operator 
noted  which  electrodes  were  being  transmitted,  current,  and  any  change  in 
current.  The  receiver  operator  recorded  the  receiving  electrodes,  the 
separation  (n),  and  the  observed  voltage.  The  Bison  resistivity  receiver 
automatically  stacked,  averaged  and  displayed  the  average  of  10  voltage 
values;  two  to  four  averaged  values  were  recorded  by  the  receiver 
operator.  The  Fluke  8050  Digital  Multimeter,  used  with  the  Phoenix  and 
Elliot  transmitters,  did  not  stack  and  average  but  was  continously 
monitored  by  the  operator  for  several  (3-10)  transmitted  cycles.  The 
operator  would  record  only  2-4  representative  voltage  values  since  the 
current  could  always  be  Increased  to  Improve  the  slgnal-to-noise  level. 

The  data  were  reduced  according  to  the  expression 
AV 

Pa(ohm-m)  -  y-  .  Q.  a  , 


The  resistivity  values  were  then  plotted  on  pseudosection  plots  (Appendix 
G).  Geophysical  plotting  convention  requires  plotting  the  reduced 
resistivity  values  at  the  intersection  of  lines  drawn  (at  45s  to  the 
horizontal)  from  the  midpoints  of  the  transmitting  electrodes  and  the 
receiving  electrodes.  Subsequent  Interpretation  for  selected  profiles 
Included  iterative  numerical  modeling  on  a  Prime  400  computer  to  determine 
which  resistivity  distribution  best  explained  the  observed  data. 

3.4. 2. 2  Ground  Magnetic  Surveys.  The  GSM-8  proton  magnetometer 

directly  outputs  the  value  of  the  earth's  magnetic  field  in  gammas 
(nanoteslas).  Standard  field  procedure  requires  reoccupying  a  base 
station  for  each  survey  site  at  Intervals  of  one  hour  or  less,  so  that  the 
diurnal  variation  of  the  earth's  field  may  be  determined.  The  diurnal 


where  Q  »  2irck 
c  -  0.3048  m/ft 
k  -  geometric  factor 
a  -  30  ft. 


(n)  (n+1)  (n+2) 
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change  (generally  leaa  than  10  gammas)  was  than  linearly  extrapolated 
between  reoccupation  tlwes  and  a  correction  applied  to  all  observed  data 
so  that  the  corrected  data  values  are  referenced  to  a  single  time  and 
wagnetlc  field  value.  The  data  values  were  plotted  and  contoured  In  nap 
form  (Appendix  6). 

3.4. 2. 3  Self-potential  Surveys.  The  self-potential  survey  wss 
conducted  with  a  stationary  reference  electrode  and  advancing  the  lead 
electrode  after  each  reading.  After  placing  the  lead  electrode  In  the 
soil,  voltages  often  varied  for  one  half  to  three  wlnutes  before 
stabilizing.  The  period  of  stabilisation  was  monitored  with  the  Fluke 
Digital  Multimeter ,  and  voltage  values  recorded  when  stabilisation 
appeared  adequate.  A  continuing  drift  of  voltage  values  was  observed  at 
some  stations,  and  the  operator  had  to  exercise  his  judgment  how  long  to 
continue  the  observation.  If  a  survey  line  was  extended,  the  new  base 
station  value  was  adjusted  to  the  primary  base  station.  The  reduced  data 
values  were  plotted  on  a  map  and  contoured. 


3.5  Reliability  of  Sampling  Program 

3.5.1  Hydrogeological  Field  Sampling  Reliability 

In  addition  to  the  precautions  noted  in  Section  3.3,  a  number  of 
procedures  were  implemented  during  the  field  sampling  activities  In  order 
to  reduce  the  chances  of  sample  contmslnatlon,  or  cross-contamination. 

All  monitor  wells  and  piezometers  were  ordered  and  prioritized  for 
development  and  sampling.  The  general  priorities  establlshd  were 
upgradlent  before  downgradlent ,  deep  before  shallow,  and  least  suspected 
contamination  zones  before  most  contamination  zones  about  the  disposal 
sites. 

Three  different  bailing  ropes  were  used.  One  rope  each  wee  solely 
dedicated  to  specific  type  sampling  points  or  a  disposal  site  to  reduce 
the  possibility  of  cross-contamination.  There  was  one  rope  for  only  the 
Berman  Fond  monitor  wells,  one  for  the  shallow  and  anothar  for  the  deep 
monitor  wells  at  Chemical  Disposal  Pits  Nos.  1  A  2  and  Landfill  No.  3 
areas. 
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One  bailer  at  Chemical  Disposal  Pit  No  3  was  dedicated  to  Piezometer 
P-6  during  development.  This  was  due  to  the  great  amount  of  solvents 
detected  during  the  completion  of  the  piezometer  while  the  other 
piezometers  appeared  to  have  none  or  very  little.  Bailing  activities  at 
the  other  2-inch  piezometers  were  conducted  with  another  separate  bailer. 

Sample  handling  in  most  cases  was  minimized  by  pouring  directly  from 
the  bailer  into  the  sample  container.  In  some  cases  the  sample  had  to  be 
first  collected  in  a  clean  beaker  than  transferred  to  the  sample 
container. 

It  is  felt  that  reasonable  precautions  were  taken  during  the  field 
activities  to  minimize  the  possibility  of  introducing  contamination.  A 
relative  indication  of  the  programs'  success  is  provided  by  the  chemical 
analyses  for  the  lyslmeters  versus  neighboring  monitor  wells  or 
piezometers.  In  this  case  lysimeter  sampling  fluids  went  directly  into 
the  sample  container  without  an  intermediate  handling  as  with  a  bailer. 
The  results  of  the  chemical  analysis  showed  that  when  contamination  was 
detected  in  a  lysimeter  similar  contamination  also  was  detected  in 
neighboring  monitor  wells  or  piezometers. 

3.5.2  Reliability  of  Geophysical  Techniques 

3.5.2. 1  Electrical  Resistivity  Surveys.  The  precision  of  a  given 
resistivity  observation  is  estimated  to  be  within  one  percent. 

Fluctuating  noise  levels,  varying  receiver  separations  (i.e.  29  feet 
instead  of  30  feet)  and  varying  electrode  polarization  tend  to  reduce  the 
measurement  accuracy  below  this  level.  Signal  averaging  and  monitoring 
observed  voltages  over  several  current  cycles  tend  to  offset  noise 
problems  to  some  degree.  Repeat  measurements  (when  transmitting  and 
receiving  electrodes  are  reversed)  should  indicate  the  accuracy  for  a 
given  measurement,  if  electrical  reciprocity  strictly  applies. 
(Heterogeneous  resistivity  distribution  with  extreme  local  variations  may 
result  in  different  current  densities  for  different  receiving  electrodes, 
so  reciprocity  may  not  always  apply).  Repeat  measurements  and  occasional 
small  errors  in  dipole  lengths  probably  restrict  the  overall  accuracy  in 
apparent  resistivity  values  to  ±  8  percent,  for  resistivity  values  which 


ranged  from  two  to  over  1000  ohm-m.  Larger  errora  did  reault  fro*  out-of- 
syncronous  signal  detection  (Bison  system)  but  these  errors  mere  apparent 
in  the  data.  Tbo  lines  mere  repeated  to  correct  this  problem. 

The  observational  accuracy  is  considered  Insignificant  In  terms  of 
resulting  data  Interpretation  and  presentation.  In  part  because  of  the 
multiplicity  of  data  values  obtained  with  the  dipole-dipole  method  and  in 
part  because  of  the  wide  range  of  resistivity  values  observed  (2-1000  ohm- 
m).  The  resistivity  structure  napped  by  the  method  Is  adequately 
determined:  to  depths  of  twice  the  electrode  separation,  or  60  feet  for 
Hill  AFB  surveys;  for  a  width  of  one  electrode  separation  either  side  of  a 
line  (i.e.,  30  feet).  The  resistivity  structure  is  not  well  defined  for 
the  last  two  electrode  separations  at  each  end  of  a  given  line. 

3. 5. 2. 2  Ground  Magnetic  Surveys.  The  reduced  magnetic  Intensity 
value  is  generally  accurate  to  ±  2  gammas  at  a  given  station  when 
referenced  to  a  given  base  station  reference  time.  The  error  could  result 
in  nonlinear  variation  of  the  earth's  msgnetlc  field  or  transient  cultural 
noise  (power  lines,  etc.).  This  error  amounts  to  2/54,000  of  the  earth's 
magnetic  field,  or  2/600  of  the  largest  observed  anomalies  (Berman  Pond 
site),  or  2/10  of  typical  background  variation,  and  Is  considered 
insignificant  in  interpreting  survey  results.  Although  the  survey  line 
spacing  Is  adequate  for  Indicating  the  general  shape  and  location  of 
magnetic  materials  In  dump  sites,  the  magnetic  field  variation  is  of  short 
wavelength  for  small,  shallow  objects  so  these  have  not  been  delineated  In 
detail. 

3. 5. 2. 3  Self-potential  Surveys.  The  instrumental  precision  of  a 
surface  voltage  measurement  Is  of  the  order  of  microvolts,  very  small 
compared  to  the  reporting  (rounded  data)  value  of  millivolts.  The  most 
significant  error  sources  are  fluctuating  earth  currents,  both  natural  and 
manmade,  and  voltages  resulting  from  nonequillbrlua  between  the  porous  pot 
electrodes  and  the  aoll  In  which  they  are  emplaced.  The  magnitude  of 
errors,  and  effect  on  accuracy,  from  these  sources  is  variable,  and 
difficult  to  estimate.  The  Instrument  operator  minimises  these  errors  by 
continuously  monitoring  the  voltages  on  the  digital  multimeter  and  taking 
stable  data  values.  The  error  between  stations  referenced  to  a  common 


base  is  estiaated  at  ±  3  millivolts  for  90%  of  the  stations  in  a  given 
survey*  Since  the  method  was  used  in  qualitative  "anomaly  detection" 
mode,  this  accuracy  is  more  than  adequate.  The  separation  of  survey  lines 
may  have  been  too  large  to  locate  Individual  50  gallon  drums  undergoing 
oxidation. 

3.5.3  Reliability  of  Laboratory  Analyses 

A  number  of  varied  chemical  analyses  were  performed  in  support  of  the 
Hill  AFB  Phase  II  Survey.  Most  of  them  were  routine  EPA  procedures  which 
have  documented  precision  and  accuracy  criteria.  The  samples  were  stored 
under  refrigeration  or  at  room  temperature,  as  required,  before 
analysis.  Overall,  5%  of  the  samples  processed  were  quality  control 
samples  prepared  by  the  laboratory  quality  assurance  group.  Additionally, 
10%  of  the  samples  were  analyzed  in  duplicate.  Analytical  results  were 
not  released  until  cleared  by  the  quality  assurance  group.  In  general  the 
analytical  results  met  accepted  criteria  for  precision  and  accuracy. 
Unusual  situations  are  discussed  in  the  following  paragraphs. 

In  the  first  round  of  sampling,  there  was  some  overlapping  of  data 
because  of  the  GC/MS  screening  analyses  which  were  performed.  Some 
discrepancies  in  the  overlapping  analyses  were  observed.  The  colorimetric 
total  phenol  analysis  (EPA  420.2)  tended  to  give  higher  results  than  the 
total  of  the  phenols  determined  by  the  GC/MS  method  (EPA  625).  The 
colorimetric  method  is  more  susceptible  to  Interferences  than  the  GC/MS 
method.  Thus,  the  colorimetric  result  should  be  regarded  as  an  upper 
bound  and  the  GC/MS  result  regarded  as  correct  or  possibly  low. 

The  laboratory  encountered  instrument  difficulty  with  the  analysis 
for  volatile  aromatics  (EPA  602).  In  the  first  round  of  sampling,  the 
wells  were  resampled  for  the  EPA  602  analysis.  There  was  a  discrepancy 
between  the  EPA  602  result  for  benzene  from  Well  M-2  and  the  GC/MS  result 
(EPA  method  624)  for  the  same  sample.  Part  of  the  discrepancy  may  be 
attributed  to  the  different  sampling  times.  However,  the  higher  EPA  602 
result  is  probably  due  to  an  interference.  Therefore,  the  EPA  602  result 
should  be  regarded  as  an  upper  bound. 
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Several  diacrepancies  between  the  TOR  data  and  reaulta  frco  analyses 
by  EPA  Method  601  for  volatile  haloearbons  by  GC  or  EPA  Method  624  for 
volatile  haloearbons  by  GC/MS  were  noted.  In  general,  TOX  data  In  water 
trend  toward  reporting  low  values  for  volatile  organic  halogens  and  high 
values  In  the  presence  of  Inorganic  chloride.  It  is  the  opinion  of  the 
project  teas  that  the  TOX  wethod  Is  the  least  reliable  of  the  three.  An 
analysis  for  all  29  parameters  by  EPA  Method  601  was  substituted  for  the 
TOX  wethod  in  the  second  round  of  sawpllng. 

The  soil  analyses  were  modifications  of  standard  water  analysis 
procedures.  The  modifications  (described  In  Appendix  E)  produced  results 
which  were  somewhat  less  reliable  than  the  original  water  methods  would 
have  provided  for  water  samples.  However,  the  purpose  of  the  soil 
analyses  was  to  locate  waste  disposal  areas;  and  they  were  sufficient  for 
that.  The  least  reliable  was  the  determination  of  TOX  in  soil.  It  was 
thought  to  be  of  some  value  for  comparisons  within  a  site.  The 
determination  of  TOX  in  soil  was  difficult  to  reproduce  and  the  recoveries 
of  the  two  compounds  evaluated  were  low  (53Z  for  2,4,6-trichlorophenol  and 
36Z  for  trichloroethylene). 

The  TOX  soil  results  were  not  corrected  for  recovery  based  upon  this 
data  in  view  of  the  following  considerations: 

1.  Different  compounds  would  be  expected  to  exhibit  different 
recoveries . 

2.  Soils  from  different  sites  would  be  expected  to  demonstrate 
different  affinities  for  the  compounds. 


4.0  DISCUSSION  OF  RESULTS  AND  SIGNIFICANCE  OF  FINDINGS 


4.1  Discussion  of  Results 

4.1.1  Chemical  Disposal  Pits  No.  1  &  2 

4. 1.1.1  Geophysics  Results  and  Reliability.  A  total  of  six  dipole- 
dipole  lines  were  completed  across  the  area  in  north-south  and  east-west 
directions  using  30-foot  dipole  spacings.  The  line  locations  are  shown  in 
Figure  G26  (Appendix  G).  The  observed  apparent  resistivity  data  are 
presented  as  Figures  G27  to  G32. 

4. 1.1. 1.1  Geophysical  Results.  Line  1  is  an  east-west  line 
centered  on  previous  well  W-4.  This  well  contains  a  film  of  oils  and 
grease  floating  upon  the  water  table.  The  apparent  resistivity  data 
(Figure  G27)  show  a  resistive  surface  layer  that  extends  over  most  of  the 
line.  The  apparent  resistivities  decrease  with  depth  indicating  the 
presence  of  an  underlying  layer  that  is  likely  to  have  a  higher  clay 
content.  A  change  in  topographic  slope  (down)  occurs  between  stations  7E 
and  10E.  As  a  result  the  deeper,  less  resistive,  layer  occurs  at  a 
shallower  depth  although  it  is  the  same  stratigraphic  unit. 

Line  4  (Figure  G30)  is  also  centered  on  previous  well  W-4.  This  line 
trends  north-south,  however,  and  is  normal  to  line  1.  The  observed 
resistivity  data  on  line  4  show  an  increase  in  thickness  of  the  resistive 
surface  layer  northward  of  the  test  well.  The  resistive  surface  layer  is 
mainly  sand  and  gravel  with  little  clay,  and  would  not  be  a  barrier  to  the 
northward  movement  of  the  groundwater  likely  perched  upon  the  underlying 
clay  bearing  layer. 

Line  2  (Figure  G28)  is  an  east-west  line  roughly  centered  in  the 
middle  of  Chemical  Disposal  Pit  No.  2.  This  line  also  shows  the  presence 
of  the  resistive  surface  material  above  the  more  conductive  deeper 
layer.  The  effects  of  an  increase  in  topography  between  station  4W  and  7W 
is  truly  depicted  as  an  increase  in  the  thickness  of  the  surface  layer. 
Small  resistive  zones  are  present  in  the  pit  area  that  are  thought  to 
relate  to  the  hard  residue  encountered  in  digging  the  electrode  holes. 

The  underlying  conductive  layer  is  also  present  beneath  the  eastern 
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portion  of  the  line.  The  modeled  resistivity  distribution  shown  in  Figure 
634  shows  an  irregular  distribution  of  50  to  1200  ohm-m  cones  overlying 
the  conductive  layer.  The  conductive  layer  has  a  higher  resistivity  (25 
ohm-m  vs  10  ohm-m)  from  0  to  6  south.  This  may  be  the  result  of  chemical 
residue  extending  downward  into  the  conductive  (clay  rich)  layer. 

Line  3  (Figure  G29)  is  also  an  east-west  line  and  is  centered 
approximately  in  the  middle  of  Chemical  Disposal  Pit  No.  1.  This  line  is 
similar  to  Line  2.  Small,  near-surface,  resistive  cones  occur  near  the 
assumed  pit  areas.  A  hard,  compacted  residue  was  encountered  in  digging 
the  electrode  holes  and  may  partially  cause  these  resistive  zones. 

Line  5  (Figure  G31)  is  a  north-south  line  centered  in  Chemical 
Disposal  Pit  #1  and  passing  through  Pit  #2  (Sta.  3N).  The  observed  data 
show,  in  general,  a  resistive  surface  underlain  by  a  much  more  conductive 
layer.  At  best,  this  line  does  indicate  there  is  an  apparent  clay  layer 
beneath  the  gravels  occurring  at  the  surface.  The  numerical  model 
solution  (Figure  G36)  indicates  variable  high  resistivities  (100  to  1200 
ohm-m)  overlying  a  10  to  50  ohm-m  clay  layer  30  to  60  feet  deep. 

Line  6  (Figure  G32)  is  similar  to  Line  5.  The  northern  half  of  Line 
6  crosses  through  a  depression  left  after  the  removal  of  gravel, 
effectively  placing  the  conductive  clay  layer  closer  to  the  surface.  The 
higher  apparent  resistivities  occurring  near  the  surface  on  the  southern 
end  of  the  line  are  adjacent  to  the  area  thought  to  contain  the  disposal 
plt8. 

Four  numerical  models  were  computed  for  lines  within  the  area  of 
Chemical  Disposal  Pits  No.  1  &  2.  These  models  (Figures  G33  to  G36)  while 
not  being  exact  fits  to  the  observed  data,  are  nevertheless  good 
representations  of  the  ground  conditions  within  the  pit  areas.  They  are 
particularly  useful  in  obtaining  approximate  depths  to  the  underlying  clay 
layer  represented  by  the  lower  resistivity  values. 

Figures  G37  and  G38  are  constructed  from  the  numerical  models.  These 
figures  are  maps  of  the  intrinsic  resistivity  distribution  for  the  depth 
Intervals  18-30  feet  and  45-60  feet.  They  show  in  plan  view  the  extent  of 
the  resistive  zones  and  the  underlying  conductive  clay  bearing  areas.  In 


addition,  the  small  resistivity  anomalies  within  the  pit  areas  are 
partially  defined. 

Ground  Magnetic  Survey.  A  limited  ground  magnetic  survey  was  also 
completed  in  the  area  of  disposal  pits  1  and  2.  These  data,  shown  on 
Figure  G39,  were  obtained  from  stations  spaced  at  five  foot  intervals 
along  resistivity  lines  2,  3  and  5.  There  is  some  metal  waste  lying  upon 
the  surface  in  the  pit  areas.  The  ground  magnetic  survey  has  aided  in 
delineating  the  outline  of  the  pit  areas  where  they  were  filled  with  dirt 
and  trash  containing  iron  objects.  As  shown  on  Figure  G39  the  magnetic 
variations  occur  over  a  large  (150  by  300  ft)  area  which  Includes  the  two 
small  pits.  The  variations  in  magnetic  intensity  result  from  metal  waste 
or  possibly  from  changes  in  magnetization  of  surface  soils  as  a  result  of 
the  high  heat  of  the  burning  oils. 

Self-Potential  Survey.  A  self-potential  (SP)  survey  was  also 
conducted  to  further  aid  in  evaluating  Chemical  Disposal  Pits  No.  1  &  2 
(Figure  G40).  Topography  is  higher  west  and  south  of  the  pit  area,  hence 
the  negative  SP  observed  in  these  directions  is  probably  related  to  water 
moving  from  higher  to  lower  elevation.  Water  pools  occur  at  the  surface 
in  the  disposal  pit  area.  Therefore,  water  could  seep  into  the  underlying 
sediments  beneath  the  pits.  Much  of  the  observed  SP  variation  occurs 
within  two  small  areas  associated  with  the  disposal  pits.  Individual 
stations  vary  between  a  plus  62  millivolts  and  a  minus  52  millivolts,  but 
in  general  the  area  of  the  pits  contains  the  more  positive  SP  values. 

This  indicates  that  electrochemical  reactions  due  to  chemical  residues  and 
fill  material  are  still  continuing  within  the  soil. 

4. 1.1. 1.2  Reliability  of  Geophysical  Results.  The  numerical 

models  shown  for  the  electrical  resistivity  data  were  developed  using  a 
two-dimensional  algorithm.  While  being  non-unique  they  nevertheless 
produce  calculated  results  that  agree  with  the  observed  data  for  the  most 
part  to  ±  10Z.  This  is  acceptable  for  the  use  of  a  two-dimensional 
algorithm  to  match  data  from  a  three-dimensional  environment. 

The  ground  magnetic  data  shown  on  Figure  G39  are  averages  from  two  to 
five  individual  instrument  readings  taken  at  each  station.  These 


Individual  readings  vary  from  zero  (0)  in  quiet  areas  to  over  100  g. 
near  discarded  iron  trash. 
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The  self-potential  (SP)  data  are  difficult  to  evaluate  as  individual 
stations.  The  data  were  obtained  by  monitoring  the  natural  signal  until 
stability  was  observed.  The  data  were  collected  along  traverses  and  each 
traverse  was  ’’closed'*  by  reading  the  base  station  a  second  tine.  These 
closures  repeated  within  3.0  millivolts. 

4. 1.1.2  Field  Investigation  Results  and  Reliability. 

4. 1.1. 2.1  Definition  of  Pit  Locations.  One  of  the  purposes  of 
this  site  investigation  was  to  determine  as  accurately  as  possible  the 
location  of  the  Chemical  Disposal  Pits  Nos.  1  &  2.  Through  the  use  of 
aerial  photography,  reconnaissance  hand  auger  borings,  soil  sampling  and 
analysis,  and  discussions  with  Base  personnel  (Keith  Davis,  1982; 

Goodrich,  1982),  the  pits  have  been  precisely  located.  The  pits  were  not 
readily  identifiable  at  the  outset  because  they  had  been  graded  over  upon 
closure. 

The  pit  locations  and  configurations  are  shown  on  Figure  4-1.  It 
should  be  noted  that  the  pit  configurations  on  Figure  4-1  are  from  1971 
aerial  photgraphy  and  the  extent  and  depths  at  the  time  of  closure  in  1973 
are  not  known,  although  it  appears  reasonable  that  they  were  probably  not 
significantly  different  from  those  in  1971.  Figure  4-2  depicts  the 
results  of  soil  coring  used  to  locate  the  pits.  The  figure  shows  the 
locations  of  hand  augered  samples  in  tdilch  obvious  hydrocarbon  waste 
material  was  found.  Some  difficulty  was  encountered  in  correlating  the 
1971  aerial  photography  with  the  field  sapling  results  because  several 
roads  visible  in  the  photographs  obscure  the  reference  points  for  auger 
locations.  However,  it  is  judged  that  the  pits  have  been  positively 
identified  and  located.  No  other  pits  are  known  to  exist  in  this  area. 

4. 1.1. 2. 2  Groundwater  Impact.  A  primary  objective  of  the  study 
was  to  determine  the  existence  or  potential  for  Impacts  on  the  local 
groundwater  regime  downgradlent  of  wells  Vf-4  and  80-20  (Figure  2-22). 
Therefore,  to  determine  this,  monitor  wells  were  emplaced  about  the  waste 
sites  and  were  used  to  obtain  data  on  the  groundwater  systa  for  both  the 
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Figure  4-1.  Chemical  Disposal  Pits  Nos.  1  and  2,  General  Locations,  1971. 
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Figure  4-2.  Chemical  Disposal  Pits  Nos.  1  and  2,  Hand  Auger  Results. 


»  ,  _  «-»  j  •>  •  .  *  i  •  •  •  .  •  •  1  .•  V<  *  •  V* 


•.-*  C  ^  s'  s'  s'  s 


C993 


shallow  aquifer  and  the  lower  artesian  aquifer  under  the  clay.  The 
locations  of  four  new  IRP  Phase  II  monitor  wells  (M-l,  M-2,  M-3  (deep), 
and  M-4)  associated  with  the  disposal  pits  and  the  corresponding  study 
sub-area  are  depicted  on  Figure  4-3.  This  figure  also  depicts  the  other 
study  sub-areas  and  monitor  wells  for  this  field  investigation  to  be 
discussed  later  in  this  section. 

The  data  from  the  new  monitor  wells  assisted  in  defining  the 
underlying  clay  and  provided  a  significant  insight  in  the  groundwater  flow 
system.  The  result  wes  the  identification  of  a  previously  unknown 
subsurface  clay  "mound”  about  elevation  4,770  (Figure  2-3)  and  next  to  it 
an  apparent  trough  at  about  elevation  4,765  line.  These  features  are 
located  northeast  and  Just  north  of  the  disposal  pits,  respectively. 

These  features  on  the  clay  bed  can  provide  structural  control  to 
groundwater  flow. 

The  clay  mound  and  trough  may  became  more  significant  to  groundwater 
flow  in  the  dry  late  summer  season  when  groundwater  levels  are  probably  at 
their  lowest.  Groundwater  may  well  be  at  or  below  the  top  of  the  mound, 
thus  tending  to  flow  along  the  trough  to  the  northeast  or  around  the  mound 
to  the  northwest.  Any  chemical  constituents  resulting  from  Chemical 
Disposal  Pits  Nos.  162  will  tend  to  follow  the  same  path. 

The  static  water  levels  measured  in  April  1983  indicated  a  saturated 
thickness  in  the  area  of  the  pits  of  about  15  feet,  decreasing  to  about  5 
feet  to  the  northwest.  The  apparent  reduction  in  saturated  thickness  to 
about  5  feet  northwest  of  the  pits  implies  a  change  in  hydrogeologic 
conditions.  This  can  be  due  to  changes  in  the  aquifer  characteristics 
such  as  porosity,  permeability,  lateral  extent,  and  thickness.  The 
relative  drop  in  the  static  water  level  elevation  at  monitor  well  M-2 
(Figure  2-8)  also  suggests  a  change  in  hydrogeologic  conditions.  The 
exact  hydrogeologic  controls  are  not  presently  known  but  could  possibly  be 
related  to  the  South  Weber  Landslide  Complex  which  ends  in  the  area 
(Pashley,  1971). 

The  data  collected  in  the  subsurface  was  very  well  controlled  and 
defined,  particularly  the  clay  and  groundwater  level  information. 
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Although  additional  data  would  be  required  to  define  the  configuration  of 
the  clay  surface  between  the  monitoring  points  used  in  this  study,  present 
data  are  judged  to  be  sufficiently  reliable  to  make  the  hydrogeological 
assessments  for  this  investigation. 

Groundwater  samples  were  collected  twice  during  the  initial 
investigation.  The  results  indicate  the  presence  of  chemicals  in  the 
groundwater  that  can  be  attributed  to  Chemical  Disposal  Pits  Nos.  1  &  2. 
These  are  discussed  further  in  subsections  3. 1.3.2,  4. 1.1. 3,  and  4.2. 

4. 1.1. 2. 3  Chemical  Disposal  Pits  No.  1  &  2  Oil  Slick 

An  oil  slick  at  Chemical  Disposal  Pits  Nos.  1  &  2  was  detected  in 
Monitor  Wells  W-4  and  80-20  (Figure  4-4).  The  presence  of  oil  in  these 
wells  has  been  noted  from  about  1976  to  the  present  (OEHL,  1976; 
Calscience,  1981;  Davis,  1982).  No  detailed  studies  pertaining  to  the  oil 
slick  had  been  conducted  prior  to  this  investigation. 

A  0.5  foot-thick  oil  slick  on  top  of  the  groundwater  was  measured  in 
Monitor  Well  W-4  in  November  1982.  In  May  1983,  no  oil  was  detected  in 
W-4,  but  an  apparent  increase  in  oil  thickness  was  noted  in  Monitor  Well 
80-20.  It  was  believed  that  the  oil  in  W-4  had  been  mobilized  due  to  the 
unusually  wet  year  which  Utah  experienced  in  the  winter  of  1982-1983. 
Therefore  an  extended  oil  thickness  and  water  level  measurement  program 
was  recommended  and  approved  by  the  Air  Force.  These  field  activities 
took  place  from  July  to  mid-November  1983. 

Field  Measurements 

There  were  14  sets  of  measurements  taken  under  the  initial  IRP  and 
extended  oil  and  groundwater  measuring  programs.  Figure  4-5  depicts  the 
measurement  dates.  Also  shown  is  a  single  measurement  at  Monitor  Well 
No.  4  in  November  1982,  which  was  collected  at  the  beginning  of  the  IRP 
field  program.  The  periods  of  field  measurements  were  tailored  to  the 
expected  changes  in  oil  and  water  levels.  Water  levels  and  oil  thickness 
data  were  collected  principally  by  Radian  personnel,  with  periodic 
assistance  by  Hill  AFB  Bioenvironment al  and  Civil  Engineer  personnel.  The 
measurements  were  obtained  at  Monitor  Wells  M-l ,  M-2,  M-3,  M-4,  W-4  and 
80-20  (Figure  4-4). 
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Figure  4-5.  Selected  llydrographs  of  Monitor  Wells  in  the  Vicinity  of  Chemical  Disposal 


Oil  thicknesses  were  difficult  to  aeasure  due  to  local  precipitation 
effects  and  the  generally  dirty  aspects  of  the  oil.  Generally,  a  good 
measurement  could  only  be  obtained  wider  ideal  conditions  on  the  first 
try.  Subsequent  readings  ware  difficult  to  obtain  because  the  first 
measurement  disrupted  the  static  oil,  mixing  it  with  the  groundwater. 
Measuring  activities  also  coated  the  inside  of  the  casing  making 
additional  readings  difficult. 

Oil  Thickness  Measurement  Results 

During  this  program  no  oil  ms  detected  in  Monitor  Hells  M-l ,  M-2 , 
M-3,  and  M-4.  Groundwater  and/or  oil  levels  crested  in  June  1983  and 
slowly  declined  through  November.  Plgure  4-5  depicts  the  selected 
hydrographs  of  Monitor  Wells  M-2  (downgradlent),  W-4  and  80-20 
(upgradlent).  Also  shown  are  the  measured  oil  slick  thicknesses,  and  pre¬ 
program  measurement  data.  It  can  be  seen  that  the  effects  of  the 
unusually  high  annual  precipitation  were  still  felt  in  November  when  the 
last  water  level  measurements  in  the  monitor  wells  were  higher  than  at  the 
beginning  of  the  IRP  field  program  in  February  1983. 

The  hydrographs  on  Figure  4-5  clearly  show  the  cresting  of  the  ground 
water  in  June  1983  due  to  recharge  from  winter  and  spring  precipitation. 
The  cresting  at  essentially  all  wells  was  some  4  feet  above  the  water 
levels  at  the  beginning  of  the  progras,  indicating  a  relatively  high 
groundwater  level.  The  groundwater  could  intrude  into  mate  sites  and/or 
contaminated  soil  zones.  The  lowest  groundwater  levels,  normally  expected 
during  an  extremely  dry  year,  were  not  encountered  during  this  program. 

Measured  oil  thickness  ranged  from  0.2  feet  early  in  the  program 
increasing  to  about  1.4  feet  during  the  groundwater  crest  period.  Monitor 
Hells  W-4  and  80-20  exhibited  three  to  four-fold  increases,  respectively 
in  apparent  oil  thicknesses  during  the  program.  Oil  in  Monitor  Well  W-4 
was  not  detected  after  late  May.  However,  oil  thickness  in  Monitor  Well 
80-20  increased  about  two  weeks  later  (Figure  4-5).  Thereafter,  Monitor 
Well  80-20  showed  an  apparent  decrease  in  oil  thickness  by  November  1983 
as  groundwater  levels  were  declining.  No  oil  was  detected  in  Monitor 
Wells  M-l,  M-2,  M-3,  and  M-4  throughout  the  progrma. 


Explanation  of  Results 


It  should  be  noted  that  the  measured  oil  thickness  in  the  wells 
probably  represents  a  "maximum  thickness"  of  the  oil  layer  on  the  ground 
water  surface.  Oil  thickness  measurement  in  a  well  are  greater  than  the 
corresponding  oil  thickness  in  the  aquifer  outside  of  the  well  (American 
Petroleum  Institute,  1980).  For  example,  the  mobile  oil  product  in  the 
capillary  zone  just  above  the  water  table  may  be  less  than  an  inch  while 
the  thickness  measured  in  a  well  may  be  several  inches  or  more  (American 
Petroleum  Institute,  1980). 

Results  of  the  various  field  measurements  suggest  that  the  oil  may 
have  migrated  upgradient  as  the  groundwater  rose  from  Monitor  Well  W-4 
towards  Monitor  Well  80-20.  If  the  oil  slick  migrated  upgradient  as  a 
lens  this  could  account  for  the  disappearance  of  the  oil  at  Monitor  Well 
W-4.  The  migration  could  be  controlled  by  groundwater  rising  and/or  local 
stratigraphic  conditions.  There  is  insufficient  detail  in  the  monitor 
well  logs  for  W-4  and  80-20  to  verify  stratigraphic  control.  Measureable 
oil  had  not  returned  at  Monitor  Well  W-4  by  the  end  of  the  field  program 
in  November.  The  lag  time  before  oil  returns  may  exceed  the  present 
program  duration.  Another  probable  mechanism  is  that  the  unusually  high 
groundwater  levels  may  have  lifted  the  free  oil  into  a  new  dry 
formation.  This  new  zone  could  have  numerous  pore  spaces  and  abundant 
surface  area  that  would  permit  oil  capture.  This  could  effectively 
immobilize  or  at  least  reduce  the  oil  mobility.  Although  downgradient  oil 
migration  is  a  consideration,  it  doesn't  appear  likely  from  the  data 
collected.  Also,  oil  was  not  detected  at  downgradient  Monitor  Wells  M-l, 
M-2,  M-3  and  M-4  during  this  program. 

Based  on  the  available  data,  the  oil  is  not  a  free-moving  hydrocarbon 
lens.  It  represents  residual  oils  that  have  become  trapped  in  the  soil 
matrix.  The  hydrocarbons  eventually  moved  through  the  soils  and  into 
Monitor  Wells  W-4  and  80-20.  Further  flushing  of  the  visible  oil  from  the 
formation  most  likely  did  not  occur  because  groundwater  level  changes 
haven't  been  great  (until  winter/spring  1982-1983),  because  the  site  is 
not  located  on  a  major  groundwater  flow  axis  and  because  of  local 
permeability  conditions  of  the  formation.  Although  the  visible  oil  was 


not  observed  to  migrate  laterally,  soluble  components  of  tbs  old  oil  could 
continue  to  leach  Into  the  groundwater. 

End-of-Year  Ground  Water  Measurements 

The  original  water  level  measurement  program  (XRP  Phase  I IB)  was 
designed  to  Include  data  from  the  low  water  periods  (i.e.,  summer 
groundwater  level  measurements  and  data  collection  at  Chemical  Disposal 
Pits  Nos.  1  &  2  and  at  all  of  the  IRP  monitor  wells.  Also,  as  practical, 
all  pre-IRP  monitor  wells  on  the  Base  were  to  be  assessed.  However, 
because  of  the  unusually  high  groundwater  levels  resulting  from  winter 
precipitation,  the  final  groundwater  level  measurements  was  deferred  until 
November.  This  documentation  of  the  oil  and  water  level  changes  at 
Chemical  Disposal  Pits  No.  1  and  2  provided  a  "yardstick"  for  comparison 
of  data  from  other  sites. 

The  final  round  of  static  water  level  measurements  and  data 
collection  was  conducted  on  10  November  1983  (Table  4-1).  Field 
measurement  priority  was  given  to  the  sonltor  wells  at  Chemical  Disposal 
Pits  Nos.  1  and  2,  then  to  the  other  IRP  Phase  IIB  monitor  wells,  and 
finally,  as  time  and  budget  permitted,  to  pre-lBP  monitor  wells  at  Hill 
AFB. 

Generally  it  appears  that  groundwater  temperatures  and  conductivities 
rose  over  the  study  period.  These  parameters  can  be  influenced  by  normal 
seasonal  variations  or  local  conditions  around  the  waste  sites. 

Groundwater  levels  at  all  waste  sites  in  November  had  declined  from  the 
previous  synoptic  measurements  in  late  April  1983.  The  groundwater 
decline  correlates  with  those  observed  at  Chemical  Disposal  Pits  Nos.  1 
and  2  (previously  discussed).  Therefore,  the  final  set  of  groundwater 
level  measurements  reflects  the  drier  period  of  the  1982/83  water  year, 
but  not  necessarily  groundwater  levels  representative  of  a  "dry”  year. 

4 . 1 . 1 . 3  Chemical  Analyses  and  Reliability. 

4. 1.1. 3.1  Chemical  Analyses.  The  results  of  the  analyses  of 

soil  samples  from  Chemical  Disposal  Pits  No.  1  &  2  are  presented  in  Table 
4-2.  (Also  in  Table  F-l ,  Appendix  F,  Volume  II  of  this  report.) 
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Table  4-1 . 


Summary  of  November  1983  Monitor  Well  Field  Measurements 


Monitor  Well/ 
Piezometer 


Field  In-Situ 


Deptl.  to 
Water  Below 
M.P.  (feet) 


Temperature 
°C 


Conductance 
umho/cm 
@  25°C 


Chemical  Disposal  Pits  Nos.  1  &  2, 
Landfill  Nos.  3  &  4,  and  Golf  Course 


W-4 

23.51  (oil) 

W-7 

21.40 

W-8 

22.86 

W-10 

22.74 

W-12 

22.12 

80-3 

25.56 

80-4 

26.01 

80-5 

26.07 

80-6 

27.95 

80-7 

24.22 

80-8 

25.09 

80-9(?) 

24.09 

80-11 

21.80 

80-1 2( ?) 

23.31 

80-13(?) 

22.50 

80-14 

21.37 

80-15 

19.63 

80-16 

19.70 

80-20 

20.56  (oil) 

80-22 

24.26 

80-23 

Destroyed 

80-24(7) 

29.49 

Table  4-1  (continued) 


Field  In-Si tu 


Depth  to 

Conductance 

Monitor  Well/ 

Water  Below 

Temperature 

umho/cm 

Area 

Piezometer 

M.P.  (feet) 

(°C) 

6  25°C 

Chemical  Disposal  Pit  No,  3 


P-1 

20.87 

12.0 

2,320 

P-2 

24.11 

11.8 

980 

P-3 

7.15 

12.2 

1,120 

P-4 

12.19 

12.8 

1,040 

P-5 

23.19 

11.0 

970 

P-6 

22.31 

11.5 

1,200 

P-7 

19.45 

11.0 

1,120 

P-8 

24.47 

11.0 

820 

P-9 

23.90 

11.0 

820 

P-10 

25.50 

10.0 

880 

Berman  Pond  Area 

BPM~1  55.75  Depth  to  water  is  greater 

than  probe  line. 

Depth  to  water  is  greater 
than  probe  line. 


BPM-2 


95.23 


The  detailed  results  of  the  analyses  of  the  flT»t  round  of  water 
samples  from  Chemical  Disposal  Pits  No.  1  &  2  (monitor  wells  M-l  through 
M-4)  are  presented  in  Appendix  Table  F-4 .  Analyses  for  a  set  of  water 
quality  parameters  (iron,  manganese,  calcium,  magnesium,  sodium, 
potassium,  carbonate,  bicarbonate,  chloride,  fluoride,  nitrate,  hardness 
and  silica)  were  performed  on  water  samples  from  monitor  wells  M-2  and  M-3 
in  order  to  assess  the  effect  of  recharge  from  the  Golf  Course  Area  upon 
this  site. 

The  detailed  results  of  screening  analyses  by  1CP  and  GC/MS  for 
monitor  well  M-2  are  presented  in  Appendix  Tables  F-7  and  F-9, 
respectively.  As  a  result  of  the  screening  analyses,  the  following 
parameters  were  added  to  the  list  of  analyses  for  the  second  round  of 
sampling:  barium,  cadmium,  iron,  manganese,  zinc,  magnesium  and  calcium. 

The  detailed  results  of  the  analyses  of  the  second  round  of  water 
samples  from  Chemical  Disposal  Pits  No.  1  &  2  are  presented  in  Appendix 
Table  F-12.  A  summary  of  the  analyses  of  water  samples  is  contained  in 
Table  4-3. 

4. 1.1. 3. 2  Reliability.  As  noted  in  Section  3.5,  the  soil 

analyses  sere  sufficiently  reliable  to  assist  in  the  location  of  the 
disposal  pits.  The  water  analyses  were  generally  reliable  with  specific 
exceptions  noted  below. 

The  analysis  for  volatile  aromatics  by  EPA  Method  602  was  subject  to 
some  doubt  because  of  instrument  problems  in  the  laboratory.  For  the 
first  round  of  sampling,  the  samples  for  volatile  aromatics  were  collected 
a  second  time  because  the  holding  time  was  exceeded.  Thus,  the  EPA  602 
results  correspond  to  a  point  in  time  a  few  weeks  later  than  some  of  the 
other  samples.  This  is  not  viewed  as  a  serious  problem  because  the  entire 
first  sampling  episode  spanned  several  weeks.  In  the  second  round  of 
analyses,  the  EPA  602  sample  holding  times  were  exceeded  again  due  to 
Instrument  problems.  Most  of  the  second  round  of  samples  were  collected 
in  one  day,  with  some  of  the  lysimeters  taking  a  few  days  longer.  In  this 
situation,  the  samples  were  held  at  4°C  until  the  instrument  was 
operational  and  then  they  were  analyzed.  The  holding  time  of  two  weeks 
was  exceeded  by  three  to  four  weeks. 


Summary  of  Water  Sample  Analyses  and  Organic  Compounds  Detected  in 
Groundwater  for  Chemical  Disposal  Pits  No.  1  &  2 
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Denotes  an  analysis  which  was  not  specified  for  the  sample 


Table  4-3  (continued) 
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Table  4-3  (continued) 
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One  Intent  of  the  second  sampling  episode  was  to  note  the  effect  of 
the  spring  runoff  upon  the  parameters  measured.  It  was  decided  that  there 
was  more  value  in  analyzing  out-of-date  samples  collected  with  the  others 
than  in  analyzing  samples  collected  later  under  different  water  table 
conditions.  The  reported  values  from  EPA  Method  602  in  the  second  round 
of  samples  should  be  regarded  as  minimum  values.  The  chemical  analysis  as 
performed  in  the  laboratory  was  reliable.  However,  no  standard  samples 
were  analyzed  to  evaluate  the  effect  of  the  extended  storage  times. 

Monitor  well  M-2  showed  high  levels  of  benzene  in  the  602  analysis. 
The  presence  of  benzene  was  confirmed  by  the  GC/MS,  though  at  a  much  lower 
concentration.  The  chromatograms  were  complex.  Therefore,  the  values 
reported  for  benzene  should  be  regarded  as  an  upper  bound. 

The  result  of  the  analysis  of  TOX  in  water  in  the  first  round  of 
samples  proved  to  be  of  limited  reliability.  Therefore,  the  complete  list 
of  29  analytes  from  EPA  Method  601  was  determined  in  the  second  round  of 
samples  instead  of  the  TOX. 

4.1.2  Landfill  No.  3 

4 . 1 . 2 . 1  Geophysical  Results  and  Reliability. 

4. 1.2. 1.1  Geophysical  Results.  Landfill  No.  3  is  located  south 
of  Fire  Training  Area  Number  1.  This  area  has  been  a  source  of  gravel 
used  in  road  and  runway  construction.  Subsequently,  the  area  has  been 
used  as  a  landfill  site.  Solid  waste  including  scrap  metal,  construction 
waste  such  as  old  concrete  and  asphalt  and  large  quantities  of  industrial 
sludge  and  chemicals  have  all  been  dumped  in  this  landfill.  Part  of  the 
landfill  appears  to  have  been  backfilled,  particularly  along  the  southern 
and  western  boundaries. 

Electrical  Resistivity  Survey.  A  total  of  five  lines  of  dipole- 
dipole  data  were  obtained  across  Landfill  No.  3  using  30-foot  dipole 
8paclngs.  Two  of  these  lines  (1  and  2)  had  multiple  electrode  spreads  to 
increase  the  line  length.  All  lines  trend  N20°W  across  the  landfill  and 
each  line  is  spaced  200  feet  from  the  adjoining  line  (Figure  G41). 

Outlined  on  this  figure  is  the  edge  of  the  excavated  portion  of  the 
landfill.  This  excavation  has  accounted  for  up  to  20  feet  of  elevation 
difference  between  the  northern  and  southern  halves  of  the  surveyed  area. 
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The  observed  apparent  resistivity  data  for  Line  1  are  shown  on  Figure 
G42.  These  data  are  highly  erratic  within  the  excavated  area.  Values 
vary  from  less  than  10  ohm-meters  to  over  400  ohm-meters.  The  lower 
values  occur  for  the  aost  part  as  anomalous  diagonals  and  do  not 
necessarily  suggest  a  continuous  mderlylng  clay  layer.  The  sporadic 
nature  of  the  data  from  the  near-surface  separations  is  perhaps  best 
explained  by  the  abundant  construction  and  metal  waste  present.  Several 
metal  containers  and  numerous  pieces  of  concrete  and  iron  are  exposed  in 
small  piles  of  dirt  that  have  obviously  been  trucked  to  this  site.  This 
refuse  could  distort  readings  for  the  shallow  separations.  The  southern 
half  of  Line  1  shows  a  much  more  homogeneous  nature.  Observed  apparent 
resistivities  are  well  in  excess  of  400  ohm-meters.  Isolated  areas  in 
excess  of  800  ohm-meters  are  noted  however  and  likely  represent 
unsaturated  cones  in  sand  or  gravel.  No  clear  evidence  for  an  underlying 
clay  layer  is  present  but  this  is  due  to  the  sounding  depth  limitations  of 
the  30-foot  dipoles  (approximately  60  feet)  rather  than  the  total  absence 
of  a  clay  layer. 

Line  5  is  located  200  feet  east  of  Line  1.  The  observed  data  are 
presented  as  Figure  G46.  The  apparent  resistivity  on  Line  5  are  much  more 
uniform  and  show  values  generally  less  than  100  ohm-meters.  In  the 
northern  half  of  the  line,  near  surface  apparent  resistivities  averaging 
about  60  ohm-meters  grade  rapidly  with  depth  into  an  underlying  layer 
(probably  clay)  averaging  about  25  ohm-meters.  Topographic  effects  are 
present  near  the  center  of  the  line  where  apparent  resistivities  in  excess 
of  200  ohm-meters  are  noted.  This  area  coincides  with  the  change  in  slope 
at  the  edge  of  the  excavated  area.  Farther  to  the  south  the  apparent 
resistivities  have  Increased  to  over  100  ohm-meters  and  were  the  line  to 
be  extended,  values  in  excess  of  400  ohm-meters  could  be  expected. 

Line  2  is  located  200  feet  east  of  Line  5.  The  northern  portion  of 
i  the  line  (Figure  G43)  indicates  a  fairly  homogeneous  layer  averaging  about 

28  ohm-meters.  The  water  table  is  shallow  along  the  northern  end  of  this 
line  and  in  fact  occurs  at  the  surface  near  the  dirt  road  (Figure  G41) 
forming  a  small  marshy  area  having  about  6  inches  of  standing  water, 
i  Beneath  station  0,  apparent  resistivities  average  about  13  ohm-meters. 
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While  this  conductive  tone  may  be  in  part  due  to  topographic  effects  from 
the  edge  of  the  excavated  area,  it  also  appears  to  be  the  first  good 
indication  of  a  clay  layer  within  the  landfill  area.  The  area  between 
stations  1  and  5  south  contains  material  that  averages  about  60  ohm- 
meters.  This  material  extends  south  from  the  edge  of  the  excavated  area 
and  may  be  remanant  of  the  excavated  material.  Still  farther  to  the  south 
the  apparent  resistivities  Increase  rapidly  to  well  over  400  ohm-meters, 
and  the  material  encountered  is,  in  all  likelihood,  a  continuation  of  the 
resistive  material  first  noted  on  Line  1.  The  decrease  in  resistivity  at 
depth  on  the  southernmost  end  of  the  line  is  caused  by  conductive 
material.  This  material  is  likely  to  be  a  clay  layer  near  the  limit  of 
detection  (approximately  60  feet). 

Line  4  is  the  next  line  to  the  east.  The  observed  data  are  shown  in 
Figure  G45.  The  conductive  material  noted  on  Line  2  is  also  present  on 
Line  4.  It  seems  to  be  located  adjacent  to  the  edge  of  the  excavated 
area.  It  can  however  be  traced  back  into  the  undisturbed  ground  to  the 
south  along  the  full  length  of  the  line.  The  resistive  near-surface 
interval  occurring  between  station  0  and  2  south  is  coincident  with  the 
edge  of  the  excavated  area  and  is  thought  to  be  due,  in  part,  to 
topographic  effects. 

The  next  line  east  is  Line  3.  The  observed  data  are  shown  as  Figure 
G46.  These  data  also  show  that  much  of  the  line  is  underlain  by  the 
conductive  material  first  noted  on  Lines  2  and  4.  This  material  appears 
to  approach  the  surface  on  the  southern  end  of  the  line.  It  appears  that 
this  material  is  underlain  by  a  slightly  more  resistive  layer.  Again, 
topographic  effects  are  thought  to  contribute  to  the  higher  resistivities 
observed  on  the  shallower  separations  in  the  center  of  the  line. 

Numerical  models  were  computed  for  Lines  1 ,  2  and  3.  These  models 
are  shown  as  Figures  G47,  G48  and  G49  respectively,  and  take  into  account 
the  variation  in  topography  across  the  landfill.  These  models  show  in 
section  view  the  variation  in  resistivity  needed  to  produce  a  reasonable 
fit  to  the  observed  data.  Figures  G5C  and  G51  are  maps  of  the  intrinsic 
resistivity  distribution  taken  from  the  numerical  models  at  depth 
intervals  of  18-30  feet  and  45-60  feet.  These  figures  are  plan  views  of 


the  resistivity  distribution  and  show  the  general  trend  from  resistive 
sand  or  gravels  on  the  west  to  the  more  conductive  clay  bearing  soils  on 
the  east  and  north. 

Ground  Magnetic  Survey.  Ground  magnetic  data  were  also  taken  along 
resistivity  lines  1.  2  and  3.  Magnetic  results  are  presented  both  in 
profile  (Figures  G52,  G53  and  G54)  and  in  plan  view  (Figure  G55).  These 
data  show  a  magnetically  disturbed  area  extending  from  south  of  the 
excavated  area,  near  the  oiled  road,  northward  to  the  dirt  road  leading  to 
the  parked  airplanes.  The  magnetic  disturbance  noted  is  undoubtedly 
caused  by  the  iron  waste  discarded  in  the  landfill.  The  magnetic  data 
tend  to  suggest  that  the  excavated  area  was  larger  than  presently  exists, 
and  fill.  Including  metal  refuse,  was  dumped  south  of  the  present 
escarpment  and  subsequently  graded.  Grounded  structures  such  as 
powerlines  and  buried  pipelines  may  contribute  to  part  of  the  magnetic 
disturbance  near  the  oiled  road.  These  however  would  not  account  for  the 
continuous  nature  of  the  observed  magnetic  disturbance. 

4. 1.2. 1.2  Reliability  of  Geophysical  Results.  The  numerical 
models  computed  for  the  respective  electrical  resistivity  lines  are  good 
fits  to  the  observed  data  and  show  agreement  between  calculated  and 
observed  values  that  average  ±  10X. 

The  ground  magnetic  data  are  repeatable  to  within  2  gammas  except  at 
stations  adjacent  to  iron  refuse.  This  variation  is  small  compared  to 
many  observed  anomalies  (20  to  300  gammas)  and  is  well  within  the  desired 
survey  accuracy. 

4. 1.2. 2  Field  Investigation  Results  and  Reliability.  Because  of 
its  close  proximity  to  Landfill  No.  4  and  associated  environmental 
complaints  concerning  Landfill  No.  4  (Davis,  1983,  AFLC,  1981),  Landfill 
No.  3  was  studied  to  determine  if  it  has  affected  the  local  groundwater 
system.  Previous  studies  and  information  on  Landfill  No.  3  were  used  and 
updated  during  this  investigation.  The  area  of  study  is  depicted  on 
Figure  4-3,  which  also  shows  locations  of  the  new  and  old  monitor  wells 
utilized  during  this  investigation.  Two  new  monitor  wells,  K-9  and  M-10, 
were  Installed  on  the  north  side  of  the  site  to  detect  any  groundwater 
contamination  in  the  shallow  water  table  and  lower  artesian  aquifers. 


respectively,  that  might  be  attributed  to  Landfill  No.  3.  New  monitor 
wells  M-6  and  M-7  south  of  the  landfill,  along  with  previous  monitor  wells 
W-7  and  W-8  were  used  to  provide  groundwater  data  concerning  upgradient 
conditions  in  order  to  assess  changes  in  groundwater  quality  resulting 
from  flow  through  the  area  of  the  disposal  site. 

This  investigation  indicates  that  there  is  little  groundwater 
incursion  into  Landfill  No.  3  (Figure  2-7).  The  groundwater  levels 
measured  in  this  investigation  represent  an  extreme  due  to  the  unusually 
high  winter  precipitation.  Also,  the  groundwater  level  change  map  (Figure 
2-5)  indicates  that  the  least  change  was  in  the  vicinity  of  the  landfill 
area.  Greater  changes  tend  to  occur  east  and  west  of  Landfill  No.  3  where 
Chemical  Disposal  Pits  No.  1  &  2  and  Landfill  No.  4,  respectively,  are 
located.  The  small  groundwater  level  increases  at  Landfill  No.  3, 
relative  to  the  other  waste  sites,  support  minimal  leachate  development. 

Leachate  has  been  observed  near  the  toe  area  of  the  landfill  in  the 
spring  (Davis,  1983).  However,  the  primary  source  of  this  leachate  would 
appear  to  be  fluids  from  within  the  waste  and  infiltration  of 
precipitation  through  the  landfill  cover.  A  water  balance  analysis  had 
been  previously  conducted  by  Cal  Science  Research,  Inc.  (1981)  for  the  Ai- 
Force  in  a  study  of  Landfill  No.  4.  That  study  indicates  that  much  of  the 
leachate  generated  at  Landfill  No.  4  may  be  attributable  to  infiltration 
of  precipitation  through  the  present  landfill  cover. 

Previous  investigations  (Morse,  1976;  CRI,  1981)  noted  the  near 
surface  presence  of  groundwater  as  evidenced  by  free  standing  water  at  the 
toe  area  of  Landfill  No.  3.  It  appears  from  the  recent  data  collected 
that  the  groundwater  level  is  in  fact  near  the  ground  surface  (i.e., 
approx.  1.5  feet  at  monitor  well  M-9) ,  but  not  necessarily  discharging  to 
form  water  pools.  The  toe  area  of  the  landfill  is  topographically  low  and 
bordered  by  Perimeter  Road,  which  is  slightly  higher.  The  near  surface 
soils  observed  also  had  a  high  clay  content  reducing  the  infiltration 
capacity  of  the  soil.  Therefore,  a  surface  runoff  tends  to  collect  at  the 
base  of  Landfill  No.  3,  forming  large  pools  of  water.  These  pools  of 
water  can  potentially  infiltrate  slowly  to  the  shallow  groundwater  systan 
or  infiltrate  laterally  into  the  landfill.  Generally,  this  surplus  water 


should  be  considered  as  rejected  recharge  of  the  shallow  groundwater 
aquifer. 

Groundwater  samples  were  collected  from  two  s sapling  periods 
(February  and  April  1983)  for  this  Investigation.  The  results  Indicated 
the  presence  of  chemicals  In  the  groundwater  that  can  be  attributed  to 
Landfill  No.  3.  This  will  be  discussed  further  in  subsections  4. 1.2. 3, 

4. 1.3. 2,  and  4.2. 

4 . 1 . 2 . 3  Chemical  Analyses  and  Reliability. 

4. 1.2.3. 1  Chemical  Analyses.  The  detailed  results  of  the 
analyses  of  the  first  round  of  water  samples  from  Landfill  No.  3  (new 
monitor  wells  M-6,  M-7,  M-9  and  M-10  plus  existing  wells  W-7  and  W-8)  are 
presented  In  Appendix  Table  F-4.  Analyses  for  the  set  of  water  quality 
parameters  (defined  above  in  Section  4. 1.1. 3)  were  performed  on  water 
samples  from  the  four  new  monitor  wells  In  order  to  assess  the  effect  of 
recharge  from  the  Golf  Course  Area  upon  Landfill  No.  3.  Hells  M-7  and  M-9 
had  been  sanpled  for  the  first  time  when  the  decision  was  made  to  analyze 
for  the  water  quality  parameters.  Therefore,  they  were  resampled  for  the 
water  quality  parameters  with  the  other  wells. 

The  detailed  results  of  screening  analyses  by  ICP  and  GC/MS  for 
monitor  veils  M-6  and  M-9  are  presented  In  Appendix  Tables  F-7  (ICP)  and 
F-9  (GC/MS).  As  a  result  of  the  screening  analyses,  the  following 
parameters  were  added  to  the  list  of  analyses  for  the  second  round  of 
sampling:  barium  and  zinc. 

The  detailed  results  of  the  analyses  of  the  second  round  of  water 
samples  from  Landfill  No.  3  are  presented  in  Appendix  Table  F-13. 

A  summary  of  the  analyses  of  water  samples  is  contained  in  Table  4-4. 

4. 1.2. 3. 2  Reliability.  As  noted  in  Section  3.5,  the  water 
analyses  were  generally  reliable.  The  problems  with  the  analysis  for 
volatile  aromatics  by  EPA  Method  602  and  with  the  TOX  analysis  have  been 
discussed  above  in  Section  4. 1.1. 3. 2. 
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Table  4-4  (continued) 
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Benzene  ug/L  37  <l-<36 

Ethyl  benzene  ug/L  <1-5 
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Golf  Course  Area 


4 . 1 . 3 . 1  Geophysics  Results  and  Reliability. 

4. 1.3. 1.1  Geophysical  Results.  Two  additional  electrical 
resistivity  lines  were  completed  outside  of  the  waste  disposal  pits  or 
landfill  areas  under  investigation.  These  lines  were  placed  to  aid  the 
hydrologic  study  being  conducted  concurrent  with  the  geophysical  survey. 
The  lines  are  located  on  the  Golf  Course  and  opposite  the  junction  of 
Foulois  Drive  and  Sage  St.  The  purpose  of  these  lines  was  to  document  the 
continuation  of  a  clay  layer  encountered  in  a  test  well  placed  on  the  Gulf 
Course. 

Electrical  Resistivity  Survey.  The  Golf  Course  line  is  a  north-south 
line  placed  roughly  in  the  center  of  the  Golf  Course.  Station  8N  is  50 
feet  south  of  the  road  leading  to  the  Clubhouse  and  265  feet  east  of  the 
road  leading  to  the  maintenance  building  (Bldg.  No.  710).  The  data  for 
this  line  are  shown  on  Figure  G56.  The  clay  layer  is  detected  over  the 
entire  length  of  the  line.  This  layer  is  very  conductive,  as  indicated  by 
many  apparent  resistivity  values  of  less  than  10  ohm-meters.  The  apparent 
reduced  depth  of  the  clay  layer  in  the  interval  between  stations  5  and  8 
south  is  easily  explained  by  undulations  in  surface  topography  which  has 
placed  this  interval  in  a  topographic  low.  Clay  may  be  less  than  10  feet 
deep  in  this  interval,  as  compared  to  approximately  30  feet  deep  farther 
to  the  north  or  south. 

The  line  located  just  north  of  Base  well  No.  4  is  shown  as  Figure 
G57.  These  data  show  a  layering  effect  between  a  resistive  surface  and  a 
conductive  deeper  layer.  There  is  an  apparent  northward  increase  in 
thickness  of  the  resistive  surface  layer.  This  could  be  the  result  of 
either  a  thinning  of  the  resistive  material  to  the  south  or  the  effect  of 
the  layers  dipping  to  the  north. 

The  indication  of  clay  layers  on  both  the  Golf  Course  line  and  the 
line  near  Base  well  No.  4  suggest  either  a  thick  sequence  of  clay  or 
multiple  clay  layers  extending  over  a  minimum  vertical  distance  of  70 
feet. 
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A  numerical  model  was  calculated  for  the  Base  well  No.  4  line.  This 
model,  shown  as  Figure  G58,  depicts  the  northward  thickening  of  the 
resistive  surface.  The  underlying  conductive  layer  undoubtedly  contains 
much  more  clay.  This  layer,  which  may  outcrop  or  at  least  occur  very  near 
surface  on  the  southern  end  of  the  line,  is  shown  on  the  numerical  model 
at  a  depth  of  about  45  feet  under  the  northern  end. 

4. 1.3. 1.2  Reliability  of  Geophysical  Results.  Only  the  line 
near  Base  well  No.  4  was  modeled.  The  interpretation  of  these  data  is 
limited  by  use  of  a  two-dimensional  algor ithn  to  model  data  from  a  three- 
dimensional  environment.  The  results  are  a  good  approximation  however  of 
the  intrinsic  resistivity  and  thickness  of  the  soil  units  beneath  the 
line. 

4. 1.3. 2  Field  Investigation  Results  and  Reliability.  The  Golf 
Course  Area  was  Investigated  in  order  to  estimate  the  potential  for 
groundwater  recharge  to  the  waste  disposal  sites  to  the  north  at  Chemical 
Disposal  Pits  No.  1  &  2  and  Landfill  No.  3  and,  though  not  a  part  of  this 
study.  Landfill  No.  4  as  well.  This  was  to  be  accomplished  by  first 
determining  the  existence  of  groundwater  and  second  by  using 
reconnaissance  chemical  analysis  to  graphically  compare  the  chemistry  of 
the  groundwater  as  a  possible  indication  of  hydrologic  connection. 

Significant  levels  of  groundwater  underflow  from  the  Golf  Course 
could  raise  groundwater  levels  beneath  the  waste  sites  and  cause 
incursions  of  groundwater  into  waste  material,  resulting  in  leachate 
generation  and  subsequent  contamination  of  groundwater.  Even  during  the 
dry  summer  months,  underflow  of  Golf  Course  irrigation  could  result  in 
high  groundwater  levels.  Previous  studies  had  noted  the  possibility  of 
the  groundwater  contributions  from  the  Golf  Course  Area  but  no  field  work 
had  been  conducted  to  verify  its  potential. 

The  primary  means  of  investigating  the  Golf  Course  was  through  the 
emplacement  of  Hell  GC-1  at  the  Golf  Course  (Figure  4-3).  The 
investigation  provided  physical  and  chemical  data  to  characterize  the 
groundwater  system  based  on  information  from  Hell  GC-1  and  provided 
insight  into  other  potential  surface  recharge  points.  The  Golf  Course 


Area  was  found  to  contribute  recharge  to  the  topographically  lower  waste 
disposal  site  areas  to  the  north.  The  recharge  occurs  directly  (runoff) 
and  probably  indirectly  (groundwater  underflow)  at  the  Golf  Course  from 
the  following  sources: 

o  Golf  course  club  house  septic  tank, 

o  Base  culinary  water  reservoir  (formerly;  now  lined), 

o  Golf  course  parking  lot  runoff, 

o  Golf  course  irrigation, 

o  Weber  Basin  Water  Conservancy  District  Reservoir,  and 

o  Groundwater  underflow. 

Most  of  these  areas  are  contained  within  Figure  4-3.  The  Golf  Course 
parking  lot,  septic  tank  and  the  Weber  Basin  Conservancy  District 
Reservoir  are  just  a  little  east  of  the  figure  along  the  Golf  Course  Road. 

Sufficient  data  are  not  available  to  fully  evaluate  the  contribution 
of  recharge  made  by  each  source,  but  sufficient  evidence  exists  to  suggest 
direct  recharge  does  occur  to  the  shallow  aquifer  that  underlies  the  waste 
sites.  Recharge  from  the  septic  tank,  water  reservoir,  and  parking  lot 
runoff  are  presumed  to  be  small  relative  to  the  total  area  investigated  of 
some  230  acres.  For  instance,  the  largest  contributor  of  these  three  is 
assumed  to  be  the  parking  lot  runoff  which  drains  west  along  the  Golf 
Course  Road  to  a  drainage  culvert  shown  on  Figure  4-3  (i.e.,  GC  (Grab)). 
The  direct  runoff  from  the  parking  lot  was  computed  to  average  about  0.4 
Acre-Feet  per  year  (Acft/yr).  The  Weber  Basin  Conservancy  District 
Irrigation  Reservoir  is  an  open,  unlined  water  reservoir.  Because  it  is 
unlined,  vertical  leakage  and  subsequent  recharge  to  aquifers  cannot  be 
discounted.  The  water  cycle  of  the  reservoir  is  unknown. 

Golf  course  irrigation  has  the  greatest  potential  for  groundwater 
contributions  to  the  waste  site  areas.  This  can  be  through  direct  and 
indirect  paths.  The  direct  path  is  the  irrigation  adjacent  to  the  Golf 
Course  Road  where  portions  of  the  discharge  often  spray  on  the  road  which 
then  drains  to  the  north  (Sugamoto,  1982).  This  has  not  been  estimated 
but  is  assumed  small  compared  to  the  indirect  recharge.  The  indirect,  and 


probably  the  greatest,  potential  for  groundwater  recharge  is  by 
infiltration  of  the  irrigation  water.  Insufficient  data  were  available  to 
evaluate  golf  course  infiltration.  Such  an  evaluation  would  necessitate 
conducting  a  water  balance  assessnent. 

Because  no  previous  infomatlon  concerning  aquifers  at  the  Golf 
Course  were  available,  one  well  (GC-1)  was  installed  to  provide 
hydrogeological  data  and  groundwater  saples.  In  addition,  samples  were 
collected  from  two  previously  existing  monitor  wells  (W-13  and  80-19).  A 
runoff  sample  was  also  collected  from  the  Golf  Course  parking  lot  (Figure 
4-3;  GC  (Grab))  for  chemical  analysis.  The  locations  are  depicted  on 
Figure  4-3.  The  presence  of  groundwater  at  Well  GC-1  is  initial  evidence 
that  recharge  could  be  occurring  from  the  Golf  Course  Area.  The 
groundwater  level  profile  at  Well  GC-1  versus  the  waste  site  areas  is 
shown  on  Figure  2-7.  It  can  be  Inferred  that  groundwater  levels  could  be 
projected  as  a  smooth  curve  from  the  Golf  Course  to  the  lew  areas, 
denoting  hydraulic  connection.  As  Well  GC-1  is  about  1,700  feet  from 
Monitor  Well  W-13  and  because  there  are  no  direct  control  data  between 
them,  the  existence  of  hydraulic  connection  between  the  two  cannot  be 
definitely  determined.  The  groundwater  at  Well  GC-1  may  occur  as  a 
perched  aquifer  in  sand  channel  deposits  of  the  Weber  Delta. 

Additionally,  sand  deposits  could  be  continuous  in  old  Weber  Delta  stream 
channels.  These  buried  stream  channels  could  be  hydraulically  connected 
to  down  gradient  areas  such  as  the  area  under  Berman  Pond.  This  was  noted 
in  Section  2.3.2  where  similar  static  water  level  changes  were  found 
between  Monitor  Well  BPM-2  at  Berman  Pond  and  the  Golf  Course  Well,  GC-1. 

Since  a  50-foot  section  of  clay  was  found  at  Well  GC-1,  it  was 
desirable  to  find  out  if  any  sandy  soils  existed  north  of  Well  GC-1  to  the 
Golf  Course  Road.  This  could  serve  as  a  recharge  area.  Therefore, 
Indirect  control  data  were  provided  by  a  north-south  electrical 
resistivity  survey  conducted  at  the  Golf  Course.  It  was  positioned 
between  Well  GC-1  and  the  Golf  Course  Road  as  discussed  in  Section 
4. 1.3.1.  The  results  suggested  that  clay  type  materials  exist  north  of 
Well  GC-1  on  the  Golf  Course.  The  exact  nature  of  the  clay  is  unknown, 
but  if  it  were  extensive  throughout  the  area,  then  natural  groundwater 
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recharge  may  be  coming  from  off-Base  since  the  clay  would  limit  local 
recharge. 

Analytical  results  were  evaluated  in  an  effort  to  correlate  the 
chemical  characteristics  of  the  recharge  from  the  Golf  Course  to  the 
chemical  characteristics  of  groundwater  beneath  the  waste  site.  Monitor 
wells  downgradient  from  the  waste  sites  also  included  for  comparison  were 
monitor  wells  M-2,  M-3  (deep),  M-6  (deep),  M-7,  M-9,  and  M-10  (deep)  which 
are  also  shown  on  Figure  4-3.  The  results  of  the  analyses  for  major 
cations  and  anions  were  plotted  on  a  Piper  Trilinear  diagram  (Piper,  1953) 
as  percentage  reacting  values  (Figure  4-6).  By  extending  the  cation  and 
anion  points  into  the  triangular  portion  of  the  diagram,  a  single  point  at 
the  intersection  represents  the  "chemical  type”  of  the  water  sample.  This 
method  was  used  as  a  reconnaissance  tool  to  assess  the  possibility  that 
the  Golf  Course  Area  provides  groundwater  recharge  to  the  lower  areas.  By 
this  method,  in  the  simplest  case,  the  water  quality  of  two  different 
waters  would  appear  on  the  diagram  in  two  distinct  areas.  Any  mixing  of 
the  waters  would  theoretically  fall  on  a  line  between  the  two  end  members. 

Figure  4-6  suggests  that  groundwater  recharge  from  the  Golf  Course 
may  flow  beneath  the  waste  areas.  The  elongated  clustering  of  data  points 
on  Figure  4-6  shows  on  one  end  water  from  Well  GC-1  and  at  the  other  end 
water  from  the  downgradient  monitor  wells  M-2,  M-3,  M-6,  and  M-7.  Samples 
from  Monitor  Wells  80-19,  and  W-13  plot  in  the  intermediate  area  of  the 
diagram  along  with  the  parking  lot  runoff  sample.  This  diagram,  although 
not  conclusive,  suggests  that  the  water  in  the  Golf  Course  Area  is  not 
significantly  different  chemically  from  groundwater  to  the  north  but  it 
does  generally  show  a  gradual  transition  in  water  chemistry  from  south  to 
north. 

An  additional  observation  from  the  trilinear  diagran  analysis  is  that 
water  from  monitor  wells  M-2  and  M-9  generally  plot  away  from  water  in  the 
other  wells.  These  wells  are  downgradient  from  Chemical  Disposal  Pits  No. 
1  &  2  and  Landfill  No.  3,  respectively.  The  differences  in  water 
chemistry  evident  on  the  diagram  are  most  likely  the  result  of  impacts 
from  the  disposal  sites. 
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Figure  4-6.  Golf  Course  Study  Trilinear  Piper  Diagram 
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Groundwater  in  the  shallow  and  lower  aquifers  appears  to  be 
essentially  the  sambas  evidenced  by  the  common  grouping  of  water  from 
wells  in  both  zones  on  the  diagram.  This  further  indicates  hydraulic 
connection  and  common  recharge  sources  for  the  two  aquifers. 

The  investigation  at  the  Golf  Course  reliably  demonstrates  that 
groundwater  exists  there.  The  chemical  analysis  indicates  the  probability 
of  Golf  Course  groundwater  recharge  to  the  lower  waste  areas,  and  possibly 
to  other  areas  of  the  base.  The  exact  nature  is  not  reliably  known  based 
upon  the  present  data  base.  Two  additional  benefits  of  conducting  the 
study  were  first,  identifying  two  monitor  wells  (M-2,  M-9)  which  appear 
chemically  different  from  the  other  monitor  wells  suggesting  waste  site 
impacts  and  secondly,  the  upper  and  lower  aquifer  groundwaters  appear  the 
same  with  probable  common  recharge  areas.  Furthermore,  static  water  level 
data  suggest  hydraulic  connections  between  the  aquifers  at  the  Golf  Course 
and  the  aquifer  encountered  at  Berman  Pond  (BPM-2).  Additional  discussion 
of  the  chemical  analyses  are  in  subsection  4. 1.3. 3. 

4. 1.3. 3  Chemical  Analyses  and  Reliability.  The  detailed  results  of 
the  analyses  of  the  first  round  of  water  samples  from  the  Golf  Course  Area 
(Well  GC-1)  are  presented  in  Appendix  Table  F-4.  Analyses  for  a  set  of 
water  quality  parameters  (iron,  manganese,  calcium,  magnesium,  sodium, 
potassium,  carbonate,  bicarbonate,  chloride,  fluoride,  nitrate,  hardness 
and  silica)  were  performed  to  assess  the  effect  of  recharge  from  the  Golf 
Course  Area  upon  Chemical  Disposal  Pits  No.  1  &  2  and  Landfill  No.  3.  The 
detailed  results  of  screening  analyses  by  ICP  and  GC/MS  for  Well  GC-1  are 
presented  in  Appendix  Tables  F-7  (ICP)  and  F-9  (GC/MS).  As  a  result  of 
the  screening  analyses,  the  following  parameters  were  added  to  the  list  of 
analyses  for  the  second  round  of  sampling:  barium  and  zinc. 

The  detailed  results  of  the  analyses  of  the  second  round  of  water 
samples  from  the  Golf  Course  Area  (Well  GC-1,  existing  wells  80-19  and 
W-13  plus  a  grab  sample  of  parking  lot  runoff)  are  presented  in  Appendix 
Table  F-14. 

A  summary  of  the  analyses  of  water  samples  is  contained  in  Table  4-5. 
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Table  4-5 


ry  of  Water  Sample  Analyses  and  Organic  Compounds 
Detected  In  Groundwater  for  Golf  Course  Area 


(Grab)  Parking 


Analysis 

Units 

GC-1 

80-19* 

W-13* 

W-13A* 

Lot  Run< 

TOC 

mg/L 

2-3 

TOX 

Pg/L 

70 

O&G 

mg/L 

<5-6 

Phenol 

Pg/L 

70-390 

MBAS 

mg/L 

<0. 1-0.2 

TDS 

mg/L 

620-1 ,000 

730 

630 

1,000 

80 

Cyanide 

Pg/L 

<10 

Sulfate 

mg/L 

88-110 

75 

no 

130 

8 

Arsenic 

Pg/L 

<5-<l0 

Barium 

Pg/L 

<100 

<100 

<100 

<100 

<100 

Beryllium 

Pg/L 

<10 

Cadmium 

Pg/L 

<10 

<10 

<10 

<10 

Chromium 

Pg/L 

<50 

Copper 

Pg/L 

<20 

Iron 

Pg/L 

<100 

<100 

<100 

<100 

200 

Lead 

Pg/L 

<10-<20 

Manganese 

Pg/L 

250-440 

<20 

360 

270 

<20 

Mercury 

Pg/L 

<0.2-<10 

Zinc 

Pg/L 

50 

230 

100 

30 

50 

Conductance 

umho/cm 

900-1,800 

1,000 

920 

1,500 

100 

Calcium 

mg/L 

20-32 

97 

100 

84 

10 

Magnesium 

mg/L 

43-46 

42 

37 

51 

1 

Sodium 

mg/L 

140-210 

110 

66 

200 

13 

Potassium 

mg/L 

24-26 

6 

6 

10 

<1 

Carbonate 

mg/L 

30-52 

23 

16 

28 

10 

Bicarbonate 

mg/L 

320-410 

360 

360 

470 

20 

Chloride 

mg/L 

66-230 

130 

60 

170 

14 

Fluoride 

mg/L 

1.0-1. 3 

0.5 

0.5 

0.7 

0.2 

Nitrate 

mg/L 

2.0-5. 4 

2.8 

0.5 

2.7 

0.57 

Hardness 

mg/L 

230-270 

420 

400 

420 

29 

Silica 

mg/L 

5-6 

14 

16 

16 

2 

EPA  602 


Ethyl  benzene  pg/L 


*  Monitor  wells  located  topographically  downslope  from  Well  GC-1, 
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Table  4-5  (continued) 


(micrograms  per  liter) 


Detection  Limit 


GC/MS 

Base/Neutral  Extractable  Compound 
Diethyl  phthalate 
Di-n-butyl  phthalate 
Bis(2-ethylhexyl)phthalate 


GC/MS 

Additional  Base/Neutral  Compounds 
2 ,2,4-Trimethyl-l ,3-pentane 
diol-di-i so butyrate 
Tris-2-butoxyethyl  phosphate 
Caprolactam 
2-Butoxyethanol 
Benzothiazole 
An  Amine  MW-171 
Hexadecanoic  acid 
Alkyl  benzenes 
Hexadecane 
Octadecane 
Nonadecane 
Eicosane 
Heneicosane 
Phytane 

Paraffin  oil  ^q-C^C) 


5-20 

5-20 

12-50 

2-8 

2-8 

1- 4 

2- 6 
4-16 

2-6 

0.5-2 

1-4 

1-4 

0.5-2 

0.5-2 

250-1000 


ICP  Analysis 

Sodium 

Potassium 

Calcium 

Magnesium 

Silicon 

Strontium 

Manganese 

Zinc 

Lithium 

Boron 


(milligrams  per  liter) 
1.3 
2.5 
0.3 
0.5 
0.3 
0.02 
0.3 
0.2 
0.05 
0.2 


As  noted  In  Section  3.5,  the  water  sanple  analyses  were  reliable 
subject  to  the  limitations  noted  for  the  TOX  analysis  and  EPA  Method  602. 

4.1.4  Berman  Pond 

4. 1.4.1  Geophysics  Results  and  Reliability. 

4. 1.4. 1.1  Geophysical  Results.  This  area  is  located  Immediately 
east  of  the  visitor  center  at  the  south  entrance  to  the  base.  The  site 
has  been  filled  and  graded.  Initially  it  consisted  of  an  unlined 
evaporation  pond  for  industrial  waste  waters  and  electroplating  wastes. 

It  was  also  used  as  a  dumping  site  for  old  wheel  rims,  barrels,  concrete 
with  steel  reinforcing,  etc.  A  depression  located  in  a  small  clump  of 
trees  shows  exposed  metal  trash  beneath  about  2-3  feet  of  soil  backfill. 

Electrical  Resistivity  Survey.  Four  dipole-dipole  lines,  each 
consisting  of  several  7-spreads,  were  completed  across  the  dump  area  using 
30-foot  dipole  spacings  (Figure  G18).  All  lines  are  oriented  north- 
south.  Line  1  is  located  100  feet  east  of  the  chalnlink  fence  surrounding 
the  visitor  center.  The  original  centers  (station  0)  for  lines  1-3  are 
positioned  120  feet  south  of  the  oiled  road  leading  to  Foulois  Drive. 

These  lines  in  turn  are  90  feet  apart.  Line  4  is  located  85  feet  east  of 
Foulois  Drive  and  centered  95  feet  south  of  the  oiled  road  leading  to  the 
Hanger  area  as  shown  in  Figure  G19. 

Figures  G19  to  G22  show  the  observed  apparent  resistivity  data. 
Station  0  on  each  of  the  four  lines  appears  to  be  nearly  centered  in  the 
Berman  Pond  fill.  Apparent  resistivity  values  less  than  100  ohm-meters 
are  thought  to  generally  outline  the  filled  area.  Line  1  (Figure  G19) 
appears  to  have  crossed  the  western  edge  of  the  old  pond  area.  Apparent 
resistivities  less  than  100  ohm-meters  extend  from  about  station  6N  to 
2S.  These  lower  resistivities  are  fairly  shallow  (0  to  30  feet)  hence  the 
conclusion  for  being  over  the  edge  of  the  old  pond.  To  the  south  of 
station  2S,  the  apparent  resistivities  increase  abruptly  to  over  200  ohm- 
meters  and  suggest  this  portion  of  the  line  is  relatively  undisturbed  from 
its  original  state. 

Line  2  (Figure  G20)  shows  apparent  resistivities  less  than  100  ohm- 
meters  extending  between  stations  6N  and  2S.  These  are  evident  to  a 
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greater  sounding  depth  than  on  Line  1  and  indicate  a  greater  thickness  of 
the  fill  in  the  old  pond.  Although  the  apparent  resistivity  values 
between  stations  2S  and  8S  are  in  excess  of  100  ohm-meters,  they  are  also 
very  erratic.  This  area  is  undoubtedly  part  of  the  landfill.  As 
previously  mentioned,  there  is  a  small  depression  directly  west  of 
stations  6  and  7S  which  shows  exposed  metal  trash  beneath  about  3  feet  of 
soil.  There  are  surface  indications  of  an  old  dike  between  stations  8  to 
10S.  This  dike  has  since  been  greatly  subdued  with  passing  time  and 
weather.  However  it  is  not  until  this  dike  is  encountered  (Sta.  8S)  and 
passed,  that  the  observed  apparent  resistivity  values  have  become  uniform 
enough,  with  high  apparent  resistivities  (400-900  ohm-m)  to  suggest 
undisturbed  ground. 

Line  3  (Fig.  G21)  shows  apparent  resistivities  less  than  100  ohm- 
meters  extending  between  stations  6N  and  4S.  These  extend  downward  to  the 
limit  of  detectability  with  the  30-foot  dipole  spacing.  This  line  would 
therefore  appear  to  be  over  the  deeper  portions  of  the  old  pond.  South 
from  about  station  6S  the  observed  apparent  resistivities  suggest 
undisturbed  ground. 

Line  4  (Fig.  G22)  shows  the  lower  observed  apparent  resistivities  to 
extend  northward  from  station  2S  to  at  least  station  7N.  This  appears  to 
encompass  a  portion  of  the  old  pond.  Southward  the  resistivities  are 
fairly  uniform  and  suggest  a  layering  of  at  least  two  distinctive  units 
with  the  resistive  unit  lapping  onto  the  more  conductive  underlayer. 

Numerical  models  were  computed  for  Lines  1  and  3.  There  are  shown  as 
Figures  G23  and  G24  respectively  and  in  general  show  an  outline  of  the 
inferred  old  pond  boundaries  in  a  north-south  and  vertical  sense.  It  is 
not  clear  from  the  models  if  the  old  pond  was  actually  as  deep  as  is 
inferred.  Perhaps  downward  percolating  chemical  wastes  have  left  a 
residue  behind  that  has  lowered  the  apparent  resistivity  within  the  pond 
area  giving  the  apparent  large  depth  shown  by  the  models. 

It  also  appears  from  the  observed  apparent  resistivity  data  (Figures 
G19-G22)  that  a  thick  (greater  than  5  feet)  laterally  extensive  clay  layer 
is  present  within  60-90  feet  of  the  surface  beneath  the  southern  end  of 
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the  area  surveyed  at  Berman  Pond.  The  decrease  in  apparent  resistivity 
with  depth  shown  for  the  lines  can  only  be  explained  by  a  conductive  media 
such  as  a  clay  layer.  This  conductive  layer  appears  to  be  dipping  to  the 
south  and  may  as  a  result  occur  at  a  shallower  depth  near  the  southern 
limit  of  the  old  pond  area. 

Ground  Magnetic  Survey.  Because  of  the  metal  waste  discarded  in  the 
old  pond,  it  was  decided  to  conduct  a  ground  magnetic  survey  over  the  same 
general  area  as  that  covered  by  the  electrical  resistivity  survey. 
Hopefully,  enough  iron  would  have  been  discarded  to  produce  magnetic 
anomalies  that  in  turn  would  be  helpful  in  delineating  the  boundaries  to 
the  old  pond  area. 

Figure  G25  shows  contoured  results  from  760  stations  spaced  5  and  10 
feet  apart.  It  is  obvious  from  the  data  shown  that  a  significant  amount 
of  iron  waste  such  as  wheel  rims,  barrels,  and  steel  reinforcing  in 
concrete  has  been  discarded  in  the  old  pond  area.  Numerous  small  magnetic 
anomalies  are  evident.  Furthermore  it  is  possible  to  outline,  in  part, 
the  southern  and  southwestern  boundary  to  the  filled  area.  The  buildings 
and  metal  fences  north  and  west  of  the  filled  pond  make  it  Impractical  to 
define  the  boundaries  in  those  directions  with  an  acceptable  degree  of 
accuracy. 

4. 1.4. 1.2  Reliability  of  Geophysical  Results.  The  electrical 

resistivity  survey  has  clearly  shown  significant  differences  in  apparent 
resistivity  between  undisturbed  ground  and  the  filled-in  old  pond  area. 
Each  of  the  four  lines  surveyed  also  show  a  deep  clay  layer  on  the 
southern  end  of  the  area.  This  layer  appears  to  vary  in  depth,  increasing 
to  the  south.  No  numerical  models  were  computed  outside  the  old  pond  area 
hence  depths  to  this  deep  clay  layer  are  not  well  known  at  this  time. 

The  ground  magnetic  data  are  very  uniform  in  the  area  outside  the  old 
pond  area  and  are  repeatable  to  within  five  gammas.  The  data  over  the 
filled-in  pond  are  much  more  erratic  because  of  the  discarded  iron  in  the 
fill.  However,  because  of  this  it  is  possible  to  identify  the  southern 
and  southwest  edge  of  the  old  pond  reasonably  well. 
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4 . 1.4.2  Field  Investigation  Results  and  Reliability. 

4. 1.4. 2.1  Groundwater  Impact.  The  reason  for  the  investigation 
of  Berman  Pond  was  to  determine  the  potential  for  the  site  to  contaninate 
any  local  groundwater  systems.  As  an  aid  to  determine  the  pond's  impact 
on  the  subsurface,  two  monitor  wells  and  four  lysimeters  were  emplaced  in 
order  to  obtain  soil  and  groundwater  samples  for  chemical  analysis.  The 
results  of  the  chemical  analyses  do  not  conclusively  show  the  presence  of 
contamination  attributable  to  Berman  Pond.  Figure  4-7  shows  the  results 
of  analyses  for  TOC  and  TOX  which  were  selected  as  site-specific 
examples.  There  are  several  possible  reasons  for  the  inconclusive 
detection  of  contanination  from  Berman  Pond.  These  are  discussed  below. 

4. 1.4. 2. 2  Hydrogeologic  Conditions.  The  hydrogeologic  data 
collected  at  Berman  Pond  indicate  that  fine  sands  and  silts  occur  directly 
beneath  the  pond  with  various  clay  horizons  beginning  at  about  20  feet. 
Generally,  liquid  contanination  or  leachate  will  flow  downward  under  a 
disposal  site  until  it  reaches  a  saturated  zone  or  an  impermeable  boundary 
such  as  clay.  Upon  reaching  this  zone  it  will  then  flow  laterally  along 
this  boundary.  The  clays  as  determined  by  soil  borings  and  geophysics 
were  found  to  be  discontinuous  and  nonuniform  under  the  site  (Figure 
2-11).  No  perched  groundwater  was  encountered.  Therefore,  the  lysimeters 
and  monitor  wells  may  have  not  intercepted  possible  zone(s)  of 
contamination. 

4. 1.4. 2. 3  Disposal  Practices  at  Berman  Pond.  The  historical 
disposal  practices  at  the  site  indicate  that  leachate  or  infiltration 
rates  during  its  operations  may  have  been  stabilized  or  reduced  by  several 
physical  factors.  First,  the  existence  of  a  "filter  cake"  along  the 
bottom  of  the  pond,  was  observed  during  excavation  for  the  replacement  of 
an  old  storm  drain  line  on  the  north  side  of  Berman  Pond  (Vining,  1982; 
Davis,  1982).  Filter  cakes  are  generally  characterized  by  low 
permeabilities  relative  to  the  underlying  natural  material.  During  the 
excavation  soil  sample  were  sent  by  the  Hill  AFB  Bioenviroimental 
Engineer's  office  to  the  Directorate  of  Maintenance  Chemical  Laboratory 
for  analysis.  No  cyanides,  chromates  or  phenols  were  noted  (Gaudet, 

1982). 
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Figure  4-7.  Selected  Ground  Water  Quality  Indicators  at  Berman  Pond. 


The  data  review  process  revealed  that  an  old,  approximately  12-inch 
cast  iron  sanitary  sewer  line  originated  from  Berman  Pond  and  connected 
with  the  main  base  sewer  line.  The  sewer  was  connected  to  a  drain  system 
that  would  periodically,  as  the  fluid  level  rose  to  a  predetermined 
height,  in  the  pond,  permit  fluids  to  flow  into  the  sanitary  sewer  line 
(Harvey,  1982).  The  net  effect  of  this  system  would  be  to  maintain 
hydraulic  heads  at  or  below  specified  levels  and  to  reduce  the  volume  of 
leachate  that  could  pass  through  the  pond  bottom. 

It  was  also  found  that  during  the  closure,  the  pond  (in  the  late 
1950's)  was  filled  with  excavation  rubble.  An  overflow  system  appears  to 
have  been  temporarily  constructed  to  prevent  excess  fluids  from  spilling 
over  the  sides  of  the  pond  during  closure.  This  trench  went  from  the  pond 
along  south  Gate  Drive  to  a  storm  drain  system  near  the  south  gate  shown 
on  Figure  4-8  (Taylor,  1983). 

The  possible  result  of  these  factors  would  be  to  reduce  the  free 
fluids  in  the  pond  because  the  construction  rubble  (i.e.,  concrete  blocks, 
steel  reinforcing,  dirt)  would  tend  to  displace  the  fluids  into  the 
overflow  trench  and  away  from  the  site  through  the  drain  system.  This 
would  result  in  fewer  fluids  available  for  leachate  generation  although 
the  soil  component  could  still  absorb  fluids.  Leachate  generation  would 
then  be  more  a  function  of  external  water  availability  either  through 
local  precipitation  or  possible  leakage  from  base  utility  water  and  waste 
water  lines.  The  filter  cake  that  lines  the  bottom  of  the  pond  would  tend 
to  slow  or  stop  leachate  from  exfiltrating  the  pond. 

This  same  filter  cake  could  create  a  "bathtub  effect"  in  the  pond  if 
precipitation  percolated  through  the  cover  and  fill  material  and  its 
downward  migration  was  slowed  or  halted  at  the  filter  cake.  Water  was 
noted  at  about  12  feet  in  the  fill  when  the  Base  civil  engineers  were 
replacing  an  old  drain  line  on  the  north  side  of  the  pond  (Vining, 

1982).  The  source  of  the  water  is  not  exactly  known  but  could  be  past 
water  leakage  from  the  old  drain  line  and/or  precipitation  infiltration. 
These  various  factors  and  those  mentioned  previously  would  all  influence 
the  chemical  analysis  of  soil  and  groundwater  in  the  vicinity  of  the 
pond's  subsurface. 
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Figure  4-8.  Berman  Pond  and  Drainage  Trench. 
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A  small  section  of  the  final  pond  fill  or  cover  was  observed  In  a 
small  excavation  several  feet  deep  near  the  Intersection  of  11th  Street 
and  Foulois  Drive.  The  fill  or  cover  material  was  observed  to  be  large 
gravels,  sands  and  silts.  An  Inhomogeneous  cover  such  as  this  will 
generally  have  less  porosity  and  permeability  than  the  more  uniform 
natural  sands  around  the  pond  area  (Meinzer,  1923). 

The  soil  moisture  and  groundwater  chemical  analyses  were  not 
conclusive  as  to  the  presence  of  contamination  specifically  attributable 
to  Berman  Pond.  Also,  any  constituents  that  might  appear  abnormal  could 
be  influenced  by  the  various  factors  described  above.  For  instance,  if 
any  of  the  utility  lines  leak(ed)  the  chemical  anlysis  could  reflect 
either  leachate  from  Berman  Pond  or  components  from  the  utility  line. 

This  is  especially  pertinent  to  storm  and  IWTP  water  drain  lines.  The 
chemical  and  hydrogeologic  data  are  felt  to  be  representative  only  of  the 
subsurface  conditions  in  their  immediate  vicinity.  Based  upon  the  present 
data,  leachate  and/or  contaminant  migration  from  Berman  Pond  specifically 
cannot  be  reliably  assessed.  Further  discussion  of  the  chemical  analyses 
will  be  addressed  in  subsection  4. 1.4. 3  and  Section  4.2. 

4. 1.4.3  Chemical  Analyses  and  Reliability. 

4. 1.4. 3.1  Chemical  Analyses.  The  results  of  the  analyses  of 

soil  samples  from  Berman  Pond  are  presented  in  Appendix  Table  F-2  and  in 
Table  4-6. 

The  detailed  results  of  the  analyses  of  the  first  round  of  water 
samples  from  the  wells  (BPM-1  and  BPM-2)  and  the  lysimeters  (BPL-1  through 
BPL-4)  are  presented  in  Appendix  Table  F-5. 

The  results  of  the  screening  analyses  by  ICP  and  GC/MS  for  monitor 
wells  BPM-1  and  BPM-2  are  presented  in  Appendix  Table  F-8  (ICP)  and 
Appendix  Table  F-10  (GC/MS).  As  a  result  of  the  screening  analyses,  the 
following  parameters  were  added  to  the  list  of  analyses  for  the  second 
round  of  sampling:  barium,  iron,  manganese,  zinc,  calcium  and 
magnesium.  A  conductivity  test  was  added  to  the  lysimeter  sample 
analyses. 
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The  detailed  results  of  the  analyses  of  the  second  round  of  water 
samples  from  Berman  Pond  are  presented  in  Appendix  Table  F-15. 

The  results  of  the  water  sampling  are  summarized  in  Table  4-7. 

4. 1.4. 3. 2  Reliability.  As  noted  in  Section  3.5,  the  soil 

analyses  were  sufficiently  reliable  to  assist  in  location  of  the  disposal 
site.  The  water  analyses  were  generally  reliable.  The  problems  with  the 
analysis  for  volatile  aromatics  by  EPA  Method  602  and  with  the  TOX 
analysis  have  been  discussed  above  in  Section  4. 1.1. 3. 2.  It  should  be 
noted  that  the  analytical  results  for  volatile  components  (EPA  Methods  601 
and  602)  in  lysimeter  samples  may  be  low  because  the  samples  were 
collected  under  vacuum. 

4.1.5  Chemical  Disposal  Pit  No.  3 

4 . 1 . 5 . 1  Geophysical  Results  and  Reliability. 

4. 1.5. 1.1  Geophysical  Results.  Chemical  Disposal  Pit  No.  3  is 
located  along  the  eastern  border  of  Hill  AFB  and  is  approximately  200  feet 
inside  the  boundary  fence.  Two  buildings,  10779  and  768,  are  located  on 
top  of  the  Weber  Delta  west  and  southwest  of  the  pit  area.  TWo  parallel 
trenches  approximately  70  x  5  x  3  feet  and  trending  N25°W  are  evident  and 
appear  to  be  remnants  of  the  old  disposal  pits.  It  is  important  to  note 
that  these  trenches  are  cut  in  the  top  of  an  old  slump  block  that  has 
broken  away  from  the  Weber  Delta. 

Electrical  Resistivity  Survey.  Five  dipole-dipole  lines  using  30- 
foot  dipole  spacings  were  completed  over  the  disposal  area  (Figure  Gl). 
Line  2  trends  N25°W  parallel  to  the  trenches.  The  remaining  four  lines 
trend  N65°E  normal  to  and  across  the  trenches.  All  of  the  dipole-dipole 
lines  were  within  the  boundary  fence. 


Figures  G2  to  G6  show  observed  apparent  resistivities  along  the  five 
lines.  These  data  show  the  area  to  be  structually  very  complex.  Apparent 
resistivities  vary  between  10  ohm-meters  and  760  ohm-meters.  The  higher 
apparent  resistivities,  where  present,  occur  at  the  shallower  depths.  The 
lower  apparent  resistivities  occur  primarily  at  greater  depths  but  there 
are  areas  where  these  also  occur  at  or  near  the  surface. 
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Numerical  model  results  are  presented  as  Figures  G7  to  Gil.  The 
numerical  models  for  the  four  N65°E  lines  all  show  that  the  area  within 
the  station  intervals  2SE  to  5NE  is  quite  complex.  This  is  interpreted  as 
due  to  multiple  slumped  features  within  the  larger  slump  block.  The  area 
covered  by  the  lines  south  of  station  2SE  is  much  more  uniform  and 
apparently  represents  the  general  layering  of  the  Weber  Delta  where 
undisturbed.  Line  2  which  is  parallel  to  the  trenches  confirms  the 
resistive  nature  of  the  slump  block  as  shown  by  the  other  four  lines. 

Line  2  does  not  appear  as  complex  within  the  slump  area  primarily  because 
of  the  line  orientation  which  is  approximately  parallel  to  the  slide  plane 
of  the  slump  as  opposed  to  crossing  it  as  is  the  case  with  the  other  four 
lines. 

It  is  important  to  identify  underlying  clay  layers  within  the 
disposal  area,  if  at  all  possible.  A  clay  layer  would  conceivably  form  an 
impervious  layer  through  which  the  chemical  wastes  would  not  migrate. 
Because  clay  tends  to  be  conductive,  the  low  apparent  resistivity  values 
shown  on  the  numerical  models  are  likely  to  be  indictative  of  a  clay 
layer.  Figures  G12  to  G14  are  section  views  showing  interpreted  locations 
of  major  clay  layers  within  the  disposal  area  as  derived  from  the 
numerical  models.  Note  that  the  clay  layer  present  at  depth  on  the 
southwest  end  of  the  disposal  area  does  not  continue  through  the  slump 
area.  While  small  pockets  of  clay  exist  within  the  disturbed  area  of  the 
slump,  these  are  not  likely  to  be  much  of  a  restraint  to  downward  moving 
chemical  wastes.  Two  other  Figures,  G15  and  G16,  are  plan  views  of 
apparent  resistivity  determined  from  the  numerical  models  and  presented  as 
slices  of  the  electrical  resistivity  distribution  for  depth  intervals  of 
18-30  feet  and  45-60  feet  respectively.  These  figures  show  the  general 
outline  of  the  resistive  slump  area  and  the  extent  of  the  conductive  clay 
layer  within  the  chemical  disposal  area. 

Self-Potential  Survey.  A  self-potential  survey  has  also  been 
completed  at  Chemical  Disposal  Pit  No.  3.  This  survey  consists  of 
traverses  along  the  existing  apparent  resistivity  lines  using  a  10-foot 
station  interval.  This  geophysical  method  was  employed  in  an  attempt  to 
gain  a  better  understanding  of  fluid  movement  or  perhaps  residual 
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concentrations  of  the  chemical  wastes  within  the  disposal  area.  In 
general,  natural  electrical  potentials  are  created  by  fluid  streaming, 
bioelectric  activity  In  vegetation,  varying  electrolytic  concentrations  in 
groundwater  and  other  geochemical  action  (Telford  et  al.,  1976).  Ideally, 
self-potential  anomalies  could  be  mapped  within  the  disposal  area  and 
these  could  be  attributed  to  residues  left  in  the  ground  as  a  result  of 
the  dumped  chemicals. 

Figure  G17  is  a  presentation  of  the  results  of  the  SP  survey. 
Basically  no  significant  anomaly  occurs  that  can  be  attributed  to  chemical 
residuals  within  the  soils.  The  negative  effects  along  the  southwest 
and  southeast  edges  of  the  survey  are  streaming  potentials  caused  by 
water  moving  from  higher  to  lower  elevations  near  the  exposed  face  of  the 
slump.  The  majority  of  the  area  surveyed  shows  the  potentials  to  be 
fairly  uniform.  The  elongated  zone  of  negative  potentials  occurring 
between  the  disposal  pits  and  the  perimeter  road  is  thought  to  result  from 
fluids  leaving  the  relatively  flat  surface  at  the  top  of  the  slump  block 
in  order  to  migrate  farther  downslope.  The  edge  of  the  slump  occurs  along 
the  eastern  edge  of  the  road. 

4. 1.5. 1.2  Reliability  of  Geophysical  Results.  The  electrical 
resistivity  survey  has  shown  the  area  of  Chemical  Disposal  Pit  No.  3  to  be 
very  complex.  The  use  of  two-dimensional  numerical  models  has  given  some 
indication  of  this  complexity.  The  refinement  of  the  understanding  of  the 
area's  physical  complexity  can  only  be  achieved  through  drilling. 

The  self-potential  survey  data  were  obtained  along  traverses.  These 
traverses  were  "closed"  by  tieing  back  to  the  base  station.  Drift  did  not 
exceed  5.1  millivolts. 

4. 1.5.2  Field  Investigation  Results  and  Reliability.  Chemical 
Disposal  Pit  No.  3  was  Investigated  to  identify  and  locate  the  disposal 
pit,  determine  its  Impact  on  the  local  groundwater  system  and  assess  the 
potential  for  off-base  migration.  The  result  of  this  field  effort  has 
clarified  all  three  items  of  interest. 

The  results  of  this  IRP  Phase  II  field  investigation  and  data  review 
(Pashley,  1971;  Sibbett,  1982)  of  Chemical  Disposal  Pit  No.  3  indicate 


that  the  site  is  located  on  top  of  a  hydrogeologically  complex  slump 
feature(s)  as  discussed  in  Section  2.0.  The  complexity  of  the  site  made 
interpretation  of  the  field  data  difficult  for  the  hydrogeologic  and 
geophysical  survey  investigations. 

4. 1.5.2. 1  Pit  Delineation.  The  site  was  located  through 
personal  communication  (Goodrich,  1982),  aerial  photography  (Ross,  1982) 
and  confirmation  soil  borings.  The  results  indicated  that  the  "pit" 
presently  consists  of  two  trenches  (Figure  2-13).  The  two  trenches  and 
the  results  of  the  soil  borings  are  shown  on  Figure  4-9.  Note  the  one 
auger  location  on  the  southwest  side  of  the  fault  where  solvents  were 
encountered  was  a  deeper  boring  using  a  hollcw-stem  auger.  There  was 
little  surface  evidence  to  suggest  a  solvent  source.  The  results  of  the 
chemical  analyses  of  the  groundwater  obtained  at  the  site  indicate  the 
presence  of  solvents  in  the  groundwater.  Trichloroethylene  (TCE)  was 
selected  as  a  site-specific  indicator  parameter  for  the  site  since  it  was 
found  in  higher  concentrations  than  the  other  solvents  found.  Sampling 
locations  and  observed  concentrations  (Figure  4-10)  appear  to  correlate 
with  the  sampling  point  location  relative  to  the  source  and  the  nature  of 
the  local  formation  permeability.  The  largest  concentrations  occur  within 
piezometers  P-6  and  P-10  at  the  pits  proper.  Piezometer  P-7,  which 
indicates  a  high  level  of  solvent,  is  located  hydraulically  and 
structurally  upgradient  and  on  the  west  side  of  the  fault  (Figure  2-16; 
cross  Section  C-B').  This  indicates  that  there  may  be  either  another 
pit(s)  and/or  a  different  source  of  solvent,  neither  of  which  were 
previously  known.  Another  possibility  is  a  natural  cyclical 
recharge/discharge  storage  system. 

In  addition  to  the  fault  shown  on  Figure  4-10,  the  geophysical 
surveys  indicate  possible  slump  faults  further  up  the  hill  to  the  west  of 
the  waste  pit.  Other  slump  faults  and  slip  planes  are  likely  to  exist 
throughout  this  entire  area. 

4. 1.5. 2. 2  Slump  Delineation.  U.S.  Air  Force  personnel  provided 
topographic  survey  of  selected  control  points  east  of  the  base  boundary 
down  to  the  Davis-Weber  Canal.  The  survey  was  an  aid  to  identify  the 
likely  downslope  areas  for  solvents  migration  and  the  possible 


configuration  of  the  slump.  The  resulting  topographic  contours  are 
depicted  on  Figure  4-11  which  is  estimated  to  bracket  the  north  and  south 
extent  of  the  slump  of  interest.  Further  detailed  studies  off-base  at 
Chemical  Disposal  Pit  No.  3  and  potentially  in  the  area  east  of  the  Davis 
Weber  canal  will  be  needed  to  fully  characterize  the  site.  Assuming  that 
the  area  shown  is  the  extent  of  the  hydraulic  system  of  the  slump  then 
that  area  noted  would  be  expected  to  encompass  the  possible  lateral  limits 
of  solvent  migration.  The  east-west  cluster  of  trees  on  the  south  side 
and  the  intermittent  drainage  on  the  north  side  may  well  reflect  the 
lateral  areas  of  slippage  from  the  slump. 

The  intermittent  drainage  in  the  middle  and  downslope  from  the 
drainage  culvert  under  the  Perimeter  Road  may  be  a  minor  slip  plane. 
However,  it  is  more  likely  related  to  surface  water  flows  from  the  uphill 
drainage  areas  west  and  south  of  the  Perimeter  Road  which  pass  through  the 
culvert  under  the  road  (Figure  4-11).  Solvents  flowing  at  or  near  the 
surface  as  well  as  leachate  could  have  exited  from  the  disposal  pit  via 
this  culvert  or  possibly  along  the  old  topographic  surface  under  the 
Perimeter  Road  (Figure  2-15). 

This  site  investigation  resulted  in  the  locating  of  the  disposal  pit 
and  establishing  the  presence  of  solvents  in  the  groundwater.  Also,  an 
additional  unknown  source  of  solvents  is  suspected  south  or  southwest  of 
the  known  disposal  pit.  Additional  results  of  the  chemical  analyses  will 
be  addressed  in  section?  4. 1.5. 3  and  4.2. 

4 . 1 . 5 . 3  Chemical  Analyses  and  Reliability. 

4. 1.5. 3.1  Chemical  Analyses.  The  results  of  the  analyses  of 

soil  samples  from  Chemical  Disposal  Pit  No.  3  are  presented  in  Appendix 
Table  F-3  and  Table  4-8. 

The  detailed  results  of  the  analyses  of  the  first  round  of  water 
samples  from  the  piezometers  (P-1  through  P-10)  and  the  lysimeters  (CP3L-1 
through  CP3L-3)  are  presented  in  Appendix  Table  F-6. 


No  screening  analyses  were  performed  at  Chemical  Disposal  Pit 
No.  3.  However,  as  a  result  of  the  ICP  and  GC/MS  screens  performed  at  the 
other  sites,  the  following  parameters  were  added  to  the  list  of  analyses 


for  the  second  round  of  sampling:  barium,  iron,  manganese,  zinc,  calcium, 
magnesium  and  phenol.  A  conductivity  test  was  added  to  the  lysimeter 
sample  analyses. 

The  detailed  results  of  the  analyses  of  the  second  round  of  water 
samples  are  presented  in  Appendix  Table  F-16. 

The  results  of  the  water  sampling  are  summarized  in  Table  4-9. 

4. 1.5. 3. 2  Reliability.  As  noted  in  Section  3.5,  the  soil 

analyses  were  sufficiently  reliable  to  assist  in  location  of  the  disposal 
site.  The  water  analyses  were  generally  reliable.  The  problems  with  the 
TOX  analysis  have  been  discussed  in  Section  4. 1.1. 3. 2.  It  should  be  noted 
that  the  analytical  results  for  volatile  components  in  lysimeter  samples 
(EPA  Method  601)  may  be  low  because  the  samples  were  collected  under 
vacuum.  It  should  also  be  noted  that  high  levels  of  some  halogenated 
solvents  required  that  the  samples  be  diluted,  thereby  elevating  detection 
limits  for  other  components  in  the  EPA  601  analysis  for  volatile 
halocarbons. 

4.2  Comparison  of  Chemical  Analyses 

An  integral  part  of  completing  a  large  field  program  such  as  the  Hill 
AFB  survey  is  a  methodology  for  systematic  interpretation  of  chemical 
results.  One  of  the  major  problems  is  organizing  the  hundreds  of  chemical 
analysis  results  to  reflect  meaningful  relationships.  Therefore,  an 
approach  to  compare  results,  within  the  sites,  was  developed  to  chemically 
characterize  groundwater  conditions.  This  provided  a  qualitative  means  to 
contrast  and  compare  the  waste  sites  and  to  identify  trends.  Comparing 
monitor  wells  within  a  waste  site  provides  an  examination  of  the  waste 
site  impacts  on  the  local  groundwater  system(s).  Patterns  of  chemical 
characteristics  or  "signatures"  can  be  compared  between  waste  sites  for  a 
means  to  prioritize  sites  and  determine  overall  impacts  to  the 
installation.  Analytical  groundwater  comparisons  also  provide  the  basis 
for  designing  future  groundwater  monitoring  programs,  if  needed. 

The  IRP  Phase  II  Field  Investigation  has  generated  a  complex  data 
matrix,  consisting  of  a  large  number  of  analytical  parameters  from  30 


179 


FrV 


monitor  wells,  piezometers  and  lyslmeters  distributed  over  five  study 
sites.  The  suite  of  chemical  analyses  for  the  IRP  Phase  II  Field 
Investigation  at  Hill  AFB  were  selected  based  upon  the  IRP  Phase  I  Records 
Search.  Specific  chemical  parameters  were  associated  with  the  wastes  at 
each  site.  These  constituents  were  determined  in  the  groundwater  at  each 
site.  A  limited  group  of  site-specific  constituents  were  analyzed  in  the 
soil  samples.  The  rest  of  this  section  will  discuss  the  basis  for  making 
analytical  comparisons. 

Determination  of  the  impacts  of  waste  sites  on  the  local  groundwater 
was  based  on  comparison  of  the  analytical  results  from  an  upgradient 
monitor  well  to  those  from  downgradient  monitor  wells  in  each  area 
studied.  No  drinking  water  standards  are  known  to  apply  to  the  aquifers 
investigated.  The  groundwater  under  consideration  at  Hill  AFB  is  not 
known  to  be  a  community  drinking  water  source.  Even  so,  it  is  felt  that 
the  present  approach,  using  upgradient  and  downgradient  monitor  well  data 
for  water  quality  comparisons  provides  a  valid  means  for  assessing 
groundwater  impacts  related  to  the  waste  Bites.  The  remainder  of  this 
subsection  discusses  the  results  of  the  analytical  comparisons  at  the 
various  sites. 


4.2.1  Chemical  Disposal  Pits  Nos,  1  and  2 

The  chemical  analyses  of  groundwater  collected  from  the  nearby 
monitor  wells  indicate  that  shallow  groundwater  quality  in  the  vicinity  of 
the  pits  has  been  affected  by  waste  disposal  at  the  site.  The  shallow 
aquifer  has  been  especially  impacted,  while  the  lower  aquifer  has  been 
impacted,  but  to  a  lesser  extent.  The  relative  impact  on  the  site  was 
determined  by  comparing  analyses  from  the  downgradient  shallow  Monitor 
Wells  M-l ,  M-2 ,  and  M-4  with  those  from  the  upgradient  Monitor  Well,  M-7 
(Figure  4-3).  Since  a  lower  aquifer  also  exists,  results  from  deep 
Monitor  Well  M-3  (downgradient)  were  compared  to  those  from  Monitor  Well 
M-6  (upgradient).  The  priority  of  comparisons  was  between  monitor  wells 
constructed  using  similar  completion  techniques.  Monitor  Wells  W-7  and 
W-8  were  constructed  during  an  earlier  investigation  of  Landfill  No.  4 
using  different  completion  techniques. 


As  previously  discussed,  Table  4-3  depicts  the  inorganic  and  organic 
compounds  analyzed  in  the  groundwater  samples  obtained.  Most  parameters 
were  detected  in  the  shallow  downgradient  wells  and  to  a  lesser  degree  in 
samples  from  the  lower  aquifer. 

Table  4-10  presents  a  relative  contamination  ranking  by  monitor 
well.  This  ranking  reflects  the  numbers  and  amounts  of  contaminant 
species  detected  in  groundwater  with  respect  to  upgradient 
concentrations.  For  the  shallow  aquifer,  Monitor  Well  M-2  had  the 
greatest  amount  of  contaminants  detected  followed  by  Monitor  Wells  M-l  and 
M-4.  Of  the  inorganic  species  detected  in  the  shallow  aquifer,  values 
above  background  were  for  iron,  manganese,  and  zinc.  For  the  indicater 
parameter  of  TOC  downgradient  values  of  approximately  14  mg/L  contrasted 
significantly  with  the  background  value  of  about  3  mg/L.  Phenols  were 
detected  at  concentrations  up  to  about  25  times  that  of  observed  in  the 
background  well.  Chlorinated  solvents  were  found  in  downgradient  samples 
(see  analyses  on  Table  4-3). 

For  monitor  wells  completed  in  the  lower  aquifer  few  differences  in 
inorganic  concentration  were  noted  between  the  upgradient  versus 
downgradient  wells.  Organic  parameters  of  carbon  tetrachloride, 
trans, 1 ,2-dichloroethene,  chlorobenzene,  benzene  and  toluene  were  detected 
in  water  at  the  deep  downgradient  Monitor  Well  M-3.  No  chlorinated 
solvent  compounds  were  detected  in  the  upgradient  Monitor  Well  M-6.  Some 
base  neutral  extractable  compounds  were  detected,  but  due  to  the  nature  of 
the  analytical  process  and  the  near  detection  limit  levels  of  reported 
values  the  data  may  not  accurately  reflect  contamination. 

4.2.2  Landfill  No.  3 

The  chemical  analyses  of  groundwater  collected  from  the  nearby 
monitor  wells  indicate  that  shallow  groundwater  quality  in  the  vicinity  of 
the  landfill  has  been  affected  by  waste  disposal  at  the  site.  Table  4-4 
lists  the  inorganic  and  common  organic  compounds  analyzed  and  detected  in 
the  groundwater  samples  obtained.  The  basis  for  evaluating  the  relative 
impact  of  the  landfill  was  by  comparison  of  data  from  the  downgradient 
shallow  Monitor  Well  M-9  with  data  from  the  primary  upgradient  Monitor 
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Table  4-10 


Monitor  Well  Relative  Contamination 
Ranking  at  Chemical  Disposal  Pits  Nos.  1  and  2  and  Landfill  No.  3 

Chemical  Disposal  Pits  Nos.  1  and  2 

Shallow  Monitor  Wells  (Inorganics)  M-2  >  M-l  >  M-4  >  M-71 

(Organics)  M-2  >  M-4 /M-l  >  M-72 

Lower  Aquifer  Monitor  (Inorganics)  M-3  approximately  M-6 

(Organics)  M-3  >  M-6 

Landfill  No.  3 

Shallow  Monitor  Wells  (Inorganics)  M-9  >  M-7  >  W-7/W-8 

(Organics)  M-9  >  W-7/W-8/M-7 

Lower  Aquifer  Monitor  (Inorganics)  M-10  >  M-6 

(Organics)  M-10  >  M-6 


*  Underlining  deontes  primary  upgradient  monitor  well. 

2 

Only  one  organic  compound  found  at  detection  limit  of  1  pg/L 


Well  M-7.  Monitor  Wells  W-7  and  W-8  (Figure  4-3)  are  also  upgradient  but 
on  the  west  side  of  the  landfill.  Inorganic  analyses  for  Monitor  Wells 
W-7  and  W-8  were  comparable  to  that  of  Monitor  Well  M-7. 

Seven  (7)  inorganic  parameters;  sulfate,  manganese,  calcium, 
magnesium,  sodium,  potassium,  and  bicarbonate  averaged  about  a  5-fold 
increase  in  concentration  in  groundwater  samples  from  the  downgradient 
shallow  Monitor  Well  M-9  relative  to  samples  from  the  upgradient  Monitor 
Well  W-7.  The  largest  increases  in  concentration  were  for  iron  and 
chlorides  which  were  detected  at  levels  of  about  29  and  15  times 
background.  These  increases  in  inorganic  constituents  most  likely  reflect 
the  impact  of  Landfill  No.  3  as  the  location  of  Monitor  Well  M-9  for  the 
shallow  aquifer  is  very  near  the  toe  of  Landfill  No.  3. 

To  evaluate  impacts  to  the  lower  aquifer,  downgradient  conditions  at 
Monitor  Well  M-10  were  compared  with  upgradient  conditions  at  Monitor  Well 
M-6.  Some  contamination  was  detected  in  the  lower  aquifer.  It  is  not 
certain  that  the  landfill  leachate  is  the  sole  contributor  of  the 
inorganic  species.  One  exception  may  be  chlorides,  which  had  about  a 
four-fold  increase  downgradient  (approximately  50  mg/L  in  Well  M-6  versus 
approximately  175  mg/L  in  well  M-10).  Other  increases  may  be  due  to 
natural  changes  in  groundwater  composition  resulting  from  flow  through  a 
clay  matrix. 

On  the  other  hand,  very  few  organic  compounds  were  detected.  All 
compounds  detected  were  in  samples  from  the  downgradient  Monitor  Well 
M-10.  The  parameters  noted  were  trichloroethylene,  chlorobenzene, 
1,2-dichlorobenzene,  and  ethyl  benzene.  All  parameters  were  near  the 
detection  limits  except  for  1,2-dichlorobenzene  which  had  a  value  of  200 
pg/L  versus  a  detection  limit  of  5  pg/L.  Results  are  presented  in 
Table  4-4. 

Table  4-10  depicts  a  relative  ranking  of  the  monitor  wells  associated 
with  Landfill  No.  3  in  terms  of  the  degree  of  contamination  observed.  The 
ranking  is  based  upon  noting  the  greatest  changes  in  analyte  concentration 
between  the  upgradient  and  downgradient  monitor  wells.  In  general, 
shallow  Monitor  Well  M-9  showed  the  greatest  degree  of  contamination.  On 
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the  other  hand.  Monitor  Well  M-10  in  the  lower  aquifer  had  some  organic 
contamination,  but  at  levels  generally  lower  than  for  Monitor  Well  M-9. 

4.2.3  Golf  Course 

The  golf  course  area  was  investigated  to  determine  if  a  hydraulic 
connection  exists  between  it  and  the  topographically  lower  areas  in  the 
vicinity  of  Landfill  No.  3  and  Chemical  Disposal  Pits  Nos.  1  and  2.  To 
accomplish  this,  one  well  (GC-1)  was  emplaced  on  the  golf  course  and  the 
groundwater  was  sampled.  Additionally  groundwater  samples  were  obtained 
from  two  pre-IRP  Monitor  Wells  80-19  and  W-13  which  are  close  to  the  golf 
course  for  analytical  comparisons  to  Well  GC-1  (Figure  4-3).  The 
analytical  results  are  presented  in  Table  4-5. 

Hydrogeologic  evidence  gathered  to  date  are  not  conclusive  regarding 
the  possible  hydraulic  connection  between  the  golf  course  area  and  the 
waste  sites.  Therefore  the  golf  course  well  represents  a  single  control 
point.  Nothing  unusual  was  noted  in  the  inorganic  analyses  of  samples 
from  Well  GC-1.  Paraneter  values  are  similar  to  those  from  Monitor  Wells 
80-19  and  W-13.  No  organic  solvent  compounds  were  detected  in  Well 
GC-1.  Several  other  organic  compounds  (i.e.  Base/Neutral  Extractables) 
were  noted  but  due  to  the  nature  of  the  analytical  process  and  the  near 
detection  limit  levels  of  reported  values  the  data  may  not  reflect  actual 
field  conditions  signifying  contamination.  If  the  golf  course  area  is 
determined  to  be  hydraulically  connected  to  the  waste  site  areas  in  follcw 
on  activities,  it  would  be  suitable  for  a  background  well. 

4.2.4  Berman  Pond 

Two  monitor  wells  were  emplaced  in  the  area  of  Berman  Pond  (Figure 
2-24).  One  monitor  well  was  used  to  represent  upgradient  conditions  while 
the  other  was  used  to  define  downgradient  conditions.  The  results  of  the 
field  investigation  indicate  that  the  monitor  wells  are  completed  in  two 
different  aquifers.  Monitor  Well  BPM-1  appears  to  be  completed  in  a  low 
productivity  water  table  aquifer.  In  contrast  the  aquifer  at  Monitor  Well 
BPM-2  is  screened  across  an  artesian  system,  most  likely  an  old  Weber 
Delta  stream  bed,  which  is  very  productive.  Because  the  two  monitor  wells 
are  in  two  different  aquifers,  resulting  data  cannot  be  used  comparatively 


J  86 


to  determine  potential  impacts  of  Berman  Pond  on  the  local  groundwater 
systems. 

Four  (4)  lysimeters  were  emplaced  around  Berman  Pond  at  depths  to  16 
feet  below  ground  level.  The  monitor  wells  were  completed  about  85  and 
109  feet  below  ground  level.  To  the  extent  possible  the  results  of  the 
chemical  analyses  from  the  monitor  wells  were  compared  to  those  from  the 
lysimeters.  The  lysimeters  may  be  able  to  represent  leachate  compositions 
that  may  be  coming  from  Berman  Pond.  This  could  provide  indications  of 
vertical  migration  to  underlying  aquifers. 

Comparisons  of  the  inorganic  compounds  analyzed  from  Table  4-7 
indicate  that  lysimeter  values  for  calcium  are  on  the  order  of  4  times 
those  of  ground  water  from  the  two  monitor  wells.  This  in  and  of  itself 
does  not  indicate  contamination  migration  or  specifically  attribute  the 
source  of  contamination  to  Berman  Pond.  No  other  inorganic  compounds 
detected  were  comparable. 

On  the  other  hand  some  organic  compounds  were  detected  in  the 
lysimeters  and  monitor  well  analyses.  However,  direct  correlations  were 
difficult  due  to  the  limited  number  of  results  which  were  close  to  the 
detection  limits.  The  main  compounds  detected  were  chlorinated  solvents 
and  several  aromatic  hydrocarbons.  Generally  the  detected  values  from  the 
monitor  well  samples  were  very  low  and  close  to  the  analytical  detection 
limits.  Lysimeter  BPL-1  (Figure  2-24)  had  distinctly  higher  amounts  of 
chlorinated  solvents  with  respect  to  the  other  lysimeters  and  the  monitor 
wells.  The  compounds  detected  at  elevated  levels  were  1 , 1 , 1-trichloro- 
ethane  (160  micrograms/L)  and  tetrachloroethene  (200  micrograms/L) .  It  is 
difficult  to  attribute  the  organic  solvents  to  Berman  Pond  due  to  the 
distance  of  the  lysimeters  from  the  pond  and  the  number  of  subsurface 
water  lines. 

In  general  it  is  not  certain  that  Berman  Pond  is  impacting  local 
subsurface  conditions.  The  analytical  results  vary  laterally  and 
vertically.  Additional  investigations  will  be  required  to  define  the 
waste  site's  impact  on  the  local  hydrogeology,  If  any. 
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4.2.5 


Chemical  Disposal  Pit  No.  3 


Based  on  the  results  of  this  investigation  the  groundwater  at  all  ten 
piezometers  and  three  lysimeters  at  Chemical  Disposal  Pit  No.  3  contains 
chlorinated  solvents.  The  amount  of  solvents  detected  in  the  groundwater 
ranged  from  about  1  microgram/L  to  1,400,000  microgram/L.  The  largest 
amounts  were  detected  in  Piezometers  P-6,  P-7,  and  P-10  of  1,100,000, 
1,400,000,  and  610,000  micrograms/L  respectively.  The  chlorinated 
solvents  detected  in  large  concentrations  were  methylene  chloride, 

1 . 1 . 1- trichloroethane,  trichloroethylene,  tetrachloroethane ,  1,1-  and  1,2- 
dichloroethene.  Other  compounds  detected  at  lower  concentrations  were 

1 . 1- dichloroethene,  1 , 1-dichloroethane ,  and  chloroform.  Phenols  were  also 
detected  in  many  of  the  piezometers  with  the  highest  value  being  15,300 
micrograms/L  at  Piezometer  P-6. 

The  presence  of  organic  solvents  in  the  shallow  lysimeters  provides 
an  indication  that  chemicals  are  actively  leaching  through  the  soil. 

Since  the  empty  pits  are  exposed  at  the  ground  surface,  precipitation  is 
the  main  means  of  leachate  generation. 

For  the  metals  analyses  of  groundwater,  cadmium,  manganese,  and  zinc 
were  detected.  Piezometer  P-6  has  the  highest  amounds  of  contaminants. 
Beryllium,  cadmium,  and  chromium  were  detected  in  four  soil  samples  taken 
directly  from  the  bottom  of  the  pits  at  locations  CP3-1,  CP3-2,  CP3-4,  and 
CP3-9  on  Figure  2-25.  This  correlates  with  the  field  observations  of 
waste  materials  (Figure  4-9).  The  presence  of  the  metals  is  expected 
because  of  reports  that  the  bottoms  from  plating  operations  may  have  been 
disposed  of  in  the  pits.  The  presence  of  some  of  the  metals  in  the  soil 
may  suggest  a  source  of  the  metals  detected  in  the  groundwater  at 
Piezometer  P-6,  P-10  and  of  the  cadmium  found  in  Lysimeter  CPL-2. 

Upgradient  versus  downgradient  directions  were  initially  unknown  due 
to  the  complexity  of  geology  at  Chemical  Disposal  Pot  No.  3.  For  this 
study  Piezometers  P-3,  P-4  and  P-7  located  on  the  west  side  of  the  slump 
fault  (Figure  4-10)  represent  upgradient  conditions.  All  three  piezometer 
samples  had  organic  solvents  in  them.  Piezometer  P-7  had  the  highest 
amounts,  not  only  compared  to  Piezometers  P-3  and  P-4,  but  relative  to  all 


of  the  other  dcwngradient  piezometers  at  the  site.  The  full  extent  of  the 
contamination  at  the  site  is  unknown.  Based  upon  existing  data,  the 
source  of  the  upgradient  chemicals  is  probably  not  entirely  from  the 
present  pits  but  may  reflect  some  other  upgradient  source.  The  upgradient 
source  is  probably  south  to  southwest  of  the  disposal  pits.  Additional 
field  investigations  will  be  needed  to  define  the  source,  nature,  and 
extent  of  the  contamination. 

4.2.3  Reliability  of  Chemical  Analyses 

The  analytical  methods  used  for  detezmination  of  the  organic  species 
were  EPA-approved .  In  the  first  sampling  episode,  gas  chromatography-mass 
spectrometry  (GC/MS)  was  used  in  addition  to  other  techniques. 

The  GC/MS  methods,  in  general,  are  considered  to  be  quite  reliable, 
particularly  in  regard  to  identification  of  the  analytes.  Quantification 
by  GC/MS  is  only  fair  (semi -quantitative)  and  less  precise  than  by  other 
gas  chromatographic  methods  using  specific  detectors  (l.e.,  the 
photoionization  detector  (PID)  or  the  Hall  detector). 

Because  of  the  relatively  low  precision  and  high  expense  of  GC/MS 
analyses,  less  costly  but  more  precise  GC-PID  or  GC-Hall  methods  were  used 
exclusively  in  the  second  sampling  episode.  These  methods  are  more 
subject  to  Interference  than  GC/MS.  However,  it  was  felt  that  since  the 
presence  of  the  various  organic  parameters  had  been  established  in  the 
first  sampling  by  GC/MS,  the  use  of  the  less  costly  methods  was  justified 
in  later  samplings. 


In  certain  cases  the  presence  of  very  high  concentrations  of  a 
particular  analyte,  such  as  TCE  at  Chemical  Disposal  Pit  No.  3,  may 
preclude  the  accurate  analysis  of  other  compounds  due  to  interference  or 
the  need  to  dilute  the  sample  below  the  detection  limits  of  the  other 
compounds.  In  these  cases,  only  one  or  two  organic  species  may  be 
reported  in  the  very  high  concentrations.  This  should  not  be  viewed  as  a 
serious  method  fault,  however,  since  the  presence  of  even  one  analyte  at 
high  levels  is  enough  to  warrant  continued  Investigation  of  a  particular 
sample  site. 


The  aethod  used  for  total  phenols  is  a  relatively  staple  colorlaetric 
procedure  and  la  susceptible  to  Interferences.  High  results  by  this 
aethod.  therefore,  should  be  viewed  with  caution  and  checked  by  other 
procedures. 

An  Important  consideration  when  comparing  chemical  analyses  Is  the 
analytical  detection  Halt.  The  analytical  detection  Halt  may  vary  from 
one  time  period  to  another  due  to  Instrumental  condition  or  changes  In  a 
sampling  matrix  and/or  sample  volumes.  Significant  changes  In  the 
detection  limit  can  indicate  a  problem  In  the  analytical  aethod  or  the 
Instrumentation.  These  probleas  were  resolved  before  the  samples  were 
analysed  and  then  the  detection  Halt  was  calculated  at  the  time  of 
analysis.  As  an  analysis  approaches  the  analytical  detection  limit,  an 
Increase  In  uncertainty  Is  associated  with  the  analytical  value. 


4.3  Significance  of  Findings 

Based  upon  the  IRP  Phase  II  Field  Investigation  results  the  following 
Information  can  be  derived. 

4.3.1  Extent  of  Contamination 

The  extent  of  contamination  can  be  defined  only  as  accurately  as  the 
data  base  permits.  Two  sites  (Berman  Fond  and  Chemical  Disposal  Pit  No. 

3)  were  unstudied  prior  to  this  Investigation.  Limited  data  obtained 
during  previous  Investigations  of  Landfill  No.  4  were  available  for 
Chemical  Disposal  Pits  No.  1  &  2.  Additional  data  were  generated  by  this 
study.  Landfill  No.  3  had  the  largest  amount  of  hydrogeologic  information 
available.  It  had  been  developed  during  past  investigations  of  Landfill 
No.  4.  In  spite  of  the  variation  In  the  quality  and  quantity  of  data 
available,  certain  trends  in  the  relative  impacts  of  the  waste  sites  can 
be  briefly  discussed.  Data  are  Insufficient  to  be  able  to  aake  a  complete 
estimate  of  the  areas  and  volumes  of  groundwater  Impacted. 

The  two  smallest  disposal  areas  (Chemical  Disposal  Pits  No.  1  &  2  and 
Chemical  Disposal  Pit  No.  3)  have  affected  the  largest  groundwater  areas 
by  past  disposal  activities  at  the  Base.  Though  their  areas  are  much 
smaller  than  Landfill  No.  3,  the  relative  Impacts  of  the  two  sites  appear 


quite  large.  Based  on  the  present  data  the  areas  impacted  are  greater 
than  13  acres.  The  Min  reason  for  the  areal  impacts  ia  that  large 
quantities  of  fluids  were  disposed  at  these  small  pits  idiile  solids  were 
the  principal  wastes  at  Landfill  No.  3.  Berman  Pond  also  received  large 
volumes  of  waste  fluids  but  its  Impact  on  groundwater  could  not  be  readily 
assessed. 

In  the  case  of  Chemical  Disposal  Pit  No.  3.  the  assessment  of 
groundwater  impacted  could  not  be  reliably  computed  due  to  the  numerous 
pathways  for  potential  contaainant  migration  through  the  slump  feature  and 
the  absence  of  downgradient  hydrogeologic  data.  The  thicknesses  of  the 
flow  paths  in  the  aquifers  at  the  pit  range  from  fractions  of  a  millimeter 
along  the  slump  fault  planes  to  greater  than  23  feet  in  the  sand  zones, 
with  significant  changes  over  short  distances.  The  approximate  lateral 
extent  of  downgradient  groundwater  impact  could  encompass  14  acres  between 
the  Base  boundary  and  the  Davis  Weber  Canal.  Migration  east  of  the  canal 
is  a  possibility  because  it  is  also  located  on  the  slump  complex. 

Contaminated  soil  outside  Chemical  Disposal  Pits  No.  1  &  2  was  due  to 
waste  fluids  migrating  along  the  top  of  the  groundwater  surface,  as 
evidenced  by  oil  slicks  at  two  nearby  previously  Installed  monitor  wells 
(W-4  and  80-20)  to  the  west.  The  lateral  extent  and  thickness  of  the  oil 
is  unknown.  The  migration  of  the  waste  products  from  the  pits  is 
primarily  in  the  direction  of  the  groundwater  flow  component  to  the 
northwest  with  a  probably  secondary  component  to  the  north.  The  main 
groundwater  flow  goes  to  the  northwest,  out  of  the  area  of  data  control. 

4.3.2  Evaluation  of  Contamination 

In  order  to  provide  an  evaluation  of  the  contasination  it  is 
necessary  to  conduct  some  fora  of  risk  assessment.  Generally,  a  full 
scale  assessment  is  an  intensive  study  involving  a  variety  of 
environmental  disciplines.  The  results  can  provide  quantitative  and 
qualitative  evaluations  of  risk  to  target  receptors.  Risk  evaluations 
address  several  factors:  transport  route  and  concentration  of 
contaminant;  population-at-rlsk;  and  toxicity  data.  Any  or  all  of  these 
factors  may  be  addressed  at  any  one  time. 


Downgradient  and  off-Base  groundwater  receptors,  uses  and  contaminant 
concentration  are  presently  unknown.  The  data  are  inaufficient  to  conduct 
a  riak  assessment  at  thia  time.  Additional  data  from  follow-on  atudlea, 
and  OEHL  riak  assessment  guidelines  which  are  being  developed  will  be 
needed  to  fully  evaluate  the  contamination. 


5.0  ALTERNATIVE  MEASURES 


Three  of  the  four  waste  disposal  sites  studied  at  Rill  AFB  require 
additional  investigations  in  order  to  develop  a  sufficiently  detailed  data 
base  for  reaedlal  action  design.  This  section  summarises  the  conditions 
for  each  waste  site.  Site  specific  recommendations  for  these  additional 
investigations  are  enumerated  in  Section  6.0. 

Four  inactive  waste  disposal  sites  were  investigated  to  determine 
locations  and  Impact  on  local  groundwater  systems.  The  Golf  Course  was 
investigated  to  determine  the  presence  of  groundwater.  The  sites  were 
investigated  utillzng  a  coordinated  multidisciplinary  team  representing 
hydrogeology,  geophysics,  and  chemistry.  Additionally,  preliminary 
information  on  Landfill  No.  4  developed  during  this  study  warrants  a  brief 
comment.  General  site  status  is  provided  for  each  area  as  follows: 

1.  Chemical  Disposal  Pits  Nos.  1  &  2:  The  sites  were  located  and  a 
plume  was  identified.  The  plume  was  also  found  to  extend  beyond 
the  area  of  current  monitor  well  control.  Local  hydrogeologic 
conditions  were  defined  to  Include  an  underlying  shallow  clay 
layer.  Downgradlent  and  off-site  conditions  beyond  the  present 
data  base  are  unknown.  Field  investigations  will  be  required  to 
define  the  plume  and  downgradlent  hydrogeologic  conditions.  Any 
remedial  action  design  would  have  to  consider  the  present  sites 
and  plume  identified. 

2.  Landfill  No.  3:  A  contamination  plume  was  detected  but  not 
completely  defined  downgradlent  of  the  landfill.  The  local 
hydrogeology  has  been  defined  to  include  the  underlying  clay  and 
the  identification  of  an  aquifer  under  the  clay. 

3.  Golf  Course:  Groundwater  was  found  below  the  Golf  Course  which 
can  contribute  groundwater  underflow  to  the  topographically 
lower  disposal  areas.  Avsilable  information  suggests  that  any 
remedial  action  at  the  topographically  lower  disposal  areas 
should  address  the  effects  of  groundwater  underflow. 


193 


4.  Landfill  No.  4:  Some  Monitor  veil*  installed  prior  to  this 
investigation  are  believed  to  be  screened  across  the  shallow  and 
the  lower  aquifers;  in  addition,  some  of  these  wells  with  either 
partial  construction  and/or  entire  casing  are  perforated. 
Therefore,  It  Is  reccMMended  that  the  well  construction  data  and 
screened  horizons  be  evaluated  to  assess  the  usefulness  of  these 
wells  as  monitor  wells  wider  the  resedlal  actions  program.  This 
assessment  would  also  Include  the  Identification  and  locations 
of  other  monitor  wells. 

5.  Berman  Pond;  Based  upon  present  data,  the  approximate  areal 
extent  of  the  pond  has  been  Identified,  local  hydrogeology  has 
been  determined,  and  the  absence  of  shallow  perched  groundwater 
has  been  confined.  Two  deep  aquifers  at  depths  greater  than  90 
feet  were  found.  If  leachate  Is  being  generated  at  the  pond,  it 
would  not  be  the  result  of  groundwater  Intrusions  but  would  be 
predominately  from  infiltration  of  precipitation  and  possible 
leakage  from  utility  water  lines.  Chemical  analyses  from  the 
shallow  lyslmeters  and  deep  monitor  wells  indicate  contamination 
in  the  groundwater;  but  due  to  the  complexity  of  hydrogeologic 
conditions,  the  impact  of  Berman  Pond  on  the  groundwater  is 
uncertain  and  cannot  be  reliably  stated.  Additional  field 
investigation  would  be  needed  to  define  any  impact  on  the  local 
groundwater  systems  and  to  assess  the  potential  for  continued 
generation  of  leachate  from  the  pond  area. 

6.  Chemical  Disposal  Pit  No.  3:  The  disposal  pit  was  located  and 
found  to  be  sited  in  a  complex  landslide  slump  block.  The  local 
hydrogeology  was  determined  and  solvents  were  detected  in  a 
perched  shallow  groundwater  system.  Additional  solvents  were 
detected  upgradient  of  the  plt(s).  The  source  of  these  solvents 
is  unknown.  Downgradlent  and  off-slte  conditions  are  unknown. 
Additional  field  investigation  Is  recommended  to  Identify  other 
sources  (s)  of  solvents  and  to  assess  the  extent  of  impacts. 

Amplified  discussions  of  waste  site  conditions  are  presented  below. 


5.1.1 


Summary  of  Existing  Conditions 

Prior  to  this  study,  data  were  available  primarily  for  the  areas  to 
the  east  of  Chemical  Disposal  Pits  No.  1  &  2.  The  pits  had  not  been 
studied  in  detail.  Most  of  the  available  information  had  been  developed 
during  studies  of  Landfill  No.  4  to  the  east.  The  Information  developed 
during  this  study  helped  to  locate  the  pits,  define  the  hydrogeologlc 
system  at  the  pits,  and  assess  their  probable  Impact  upon  the  groundwater 
system.  An  oil  slick  and  contamination  plume  have  been  detected  trending 
northwest  from  the  pits  along  a  primary  groundwater  flow  path.  The 
hydrogeologlc  data  suggest  that  there  may  also  be  a  portion  of  the  plume 
migrating  north/northeast  from  the  pits.  The  only  monitor  well  north  of 
the  pits  (M-4)  is  located  where  the  underlying  clay  forms  a  high  point 
around  which  groundwater  would  tend  to  preferentially  flow  (l.e., 
northwest  and  north/northeast).  Based  upon  a  limited  number  of  oil  ■ 

thickness  and  water  level  measurements  at  the  disposal  pits  it  was  found 
that  the  oil  slick  does  not  appear  to  be  migrating.  The  oil  apparently 
became  trapped  in  drier  formations  as  a  result  of  rising  water  levels 
associated  with  the  unusually  large  amount  of  winter  and  spring 
precipitation. 

5.1.2  Additional  Data  Requirements 

In  order  tc  adequately  define  the  contaminant  plume  at  Chemical 
Disposal  Pits  No.  1  &  2,  additional  monitor  wells  and/or  piezometers  are 
needed  to  (1)  identify  the  dimensions  of  the  plume  to  the  northwest  beyond 
the  present  area  investigated,  (2)  detect  the  limits  of  the  known  oil 
slick,  (3)  monitor  the  oil  slick  and  groundwater  levels  around  the  pits  to 
determine  the  thickness  and  movement  of  the  oil  slick,  and  (4)  detect  any 
contamination  or  oil  slick  occurring  north/northeast  of  the  pits. 

Specific  recommendations  are  provided  in  Section  6.0. 


5.2  Landfill  No.  3 


5.2.1  Summary  of  Existing  Conditions 

This  site  Is  adjacent  to  the  previously  studied  Landfill  No.  4. 
Therefore,  a  significant  amount  of  hydrogeologic  data  were  available  at 
the  start  of  the  study.  This  IRP  Phase  II  study  defined  conditions 
upgradient  and  downgradient  of  the  landfill  area.  As  a  result  of  the 
unusually  high  precipitation  and  resultant  high  groundwater  levels  this 
year,  groundwater  has  intruded  into  the  base  of  the  landfill.  The  degree 
of  groundwater  intrusion  can  be  expected  to  be  minor  or  nonexistent  in 
normal  or  dry  years.  Therefore,  most  leachate  development  from  the 
landfill  can  be  attributed  to  fluids  contained  in  the  waste  materials  in 
the  fill  or  vertical  infiltration  of  precipitation  through  the  landfill 
cover. 

Groundwater  tends  to  flow  northward  from  Landfill  No.  3.  Some  of 
this  groundwater  may  mix  with  flow  from  Landfill  No.  4  and  contribute  to 
the  seeps  to  the  northeast  vriiich  are  the  subject  of  an  ongoing  Hill  AFB 
monitoring  program.  Additionally,  leachate  from  the  west  side  of  the 
landfill  may  combine  with  leachate  from  Chemical  Disposal  Pits  No.  1 
&  2.  No  data  are  yet  available  to  verify  this.  Previously  installed 
monitor  wells  W-9,  80-21,  and  W-14  north  of  the  landfill  may  be  unreliable 
due  to  surface  runoff  collecting  at  the  wells  and  flowing  down  the  casing 
through  the  above-ground  perforations  in  several  of  them. 

5.2.2  Additional  Data  Requirements 

The  quality  of  groundwater  to  the  north  needs  to  be  further 
examined.  Furthermore,  groundwater  levels  during  the  dry  season  need  to 
be  observed  in  order  to  assess  the  potential  for  groundwater  intrusion 
into  the  waste  material.  Additional  wells  are  needed  west  of  monitor 
wells  M-9  and  M-10  to  clarify  the  impact  of  Landfill  No.  3  on  groundwater 
chemistry.  These  specific  activities  are  noted  in  Section  6.0. 
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5.3  Hill  AFB  Coif  Course 


5.3.1  Sunnary  of  Existing  Conditions 

Previous  reports  suggested  the  possibility  of  near  surface 
groundwater  occurrence  at  the  Golf  Course,  but  no  data  were  available. 

This  IRP  Phase  11  investigation  denonstrated  the  existence  of  shallow 
groundwater  at  the  Golf  Course.  Irrigation  of  the  Golf  Course  appears  to 
pronote  direct  groundwater  recharge  to  Chemical  Disposal  Pits  Nos.  1  &  2, 
Landfill  No.  3,  and  Landfill  No.  4  which  are  topographically  lower.  Data 
collected  on  the  groundwater  levels  and  the  chemistry  of  groundwater 
suggest  that  the  groundwater  at  the  Golf  Course  is  hydraulically  connected 
with  the  aquifer  system  underlying  the  Chemical  Disposal  Pits  Nos.  1  &  2 
and  Landfill  No.  3  and  possibly  at  Berman  Pond.  Groundwater  level 
measurements  were  taken  prior  to  the  irrigation  season  of  the  Golf  Course 
and,  therefore,  do  not  reflect  hydrologic  conditions  during  the  Irrigation 
season. 

5.3.2  Additional  Data  Requirements 

In  order  to  verify  that  Golf  Course  irrigation  results  in  recharge  to 
the  aquifer  system,  it  is  recommended  that  static  water  levels  be  measured 
in  selected  monitor  wells  during  the  peak  irrigation  season.  This  will 
aid  in  verifying  recharge  from  the  Golf  Course  and  assessing  the  relative 
magnitude  of  Impact.  Depending  upon  the  results  of  the  water  level 
measurements,  additional  activities  may  be  required  to  define  the  Golf 
Course  recharge  and  potential  Impact  on  the  lower  disposal  areas. 

Specific  recommendations  are  described  in  Section  6.0. 

5.4  Landfill  No.  4 

5.4.1  Summary  of  Existing  Conditions 

During  the  course  of  the  present  Phase  II  IRP  investigation  at  Hill 
AFB,  it  was  learned  that  a  clay  cap  is  being  considered  for  Landfill 
No.  4.  Before  placement  of  a  cap,  it  is  recommended  that  the  disposition 
of  the  39  monitor  wells  previously  constructed  in  the  landfill  areas  and 
the  impact  of  the  clay  cap  on  the  present  groundwater  system  be 
evaluated.  During  the  data  review,  it  was  noted  that  some  of  the  monitor 


197 


wells  may  be  screened  In  both  the  shallow  end  lower  aquifers.  The 
existence  of  a  lower  aquifer  was  confined  during  this  study.  Both 
aquifers  are  expected  to  have  slallar  hydraulic  heads  In  the  vicinity  of 
Landfill  Mo.  4. 

5.4.2  Additional  Data  EequirementB 

Possible  laplicatlons  of  clay  cap  emplacement  Include:  (1)  leachate 
may  be  able  to  migrate  downward  through  the  old  monitor  wells  to  the  lower 
aquifer.  If  the  monitor  wells  are  covered  without  being  properly  sealed  or 
abandoned;  (2)  the  chemical  analysis  may  not  be  representative  of  one 
distinct  aquifer  If  any  of  the  monitor  wells  to  be  retained  are  screened 
across  two  aquifers;  (3)  the  reduction  In  direct  Infiltration  may  result 
In  a  decrease  In  hydraulic  head  in  the  upper  aquifer  which  may  induce 
upward  flow  from  the  lower  aquifer.  Emplacement  of  a  clay  cap  at  Landfill 
Mo.  4  should  be  reevaluated,  utilizing  the  information  developed  In  this 
report,  to  insure  that  the  clay  cap  will  provide  the  desired  results.  As 
a  minimum,  the  final  disposition  (abandonment/continued  use)  of  the 
existing  monitor  wells  In  the  area  should  be  examined.  Specific  Items  of 
consideration  are  addressed  In  Section  6.0. 


5.5  Berman  Pond 

5.5.1  Summary  of  Existing  Conditions 

The  results  of  this  Investigation  provided  some  details  on  the 
subsurface  stratigraphy  but  do  not  conclusively  indicate  whether  the 
contaminated  soils  at  Berman  Pond  are  actively  leaching  Into  the 
subsurface . 

The  clay  beds  encountered  below  the  pond  area  appear  to  be  nonuniform 
and  possibly  discontinuous.  The  tops  of  these  clays  are  not  sufficiently 
defined  to  determine  the  presence  of  leschate  and/or  preferred  leachate 
paths;  particularly  for  any  off-base  migration.  No  shallow  perched 
groundwater  was  noted  during  this  investigation  %dtlch  Indicates  that 
groundwater  is  not  flowing  through  the  contaminated  pond  soils  and 
generating  leachate.  Therefore,  if  any  leachate  generation  is  occurring, 
it  would  be  primarily  from  precipitation  and/or  leaks  from  sewer  or  water 


lines.  The  leakage  from  the  pond  that  may  have  occurred  during  the 
operation  of  the  pond  has  likely  migrated  away  from  the  site.  However, 
the  direction  and  rate  of  migration  of  the  past  leakage  and  the  rate  of 
generation  of  any  present  leachate  is  unknown.  Available  data  suggest 
that  underlying  natural  materials  would  tend  to  provide  some  leachate 
attenuation,  although  the  identification  of  the  retained  (adsorbed) 
species  and  the  amount  of  retention  are  unknown. 

Contaminants  were  detected  in  monitor  wells  BPM-1  and  2,  but  due  to 
the  low  values  and  nature  of  the  analytical  process  it  may  not  represent 
cause  for  concern.  The  source  of  potential  contaminants  is  unknown.  The 
contaminants  may  be  from  a  source(s)  upgradient  or  from  Berman  Pond;  if 
they  represent  leachate  from  Berman  Pond,  apparently  the  underlying  clays 
do  not  prevent  downward  migration  of  these  contaminants.  On  the  other 
hand,  contamination  was  observed  from  the  shallow  lysimeters  BPL-1  and  2 
at  Berman  Pond.  Although  this  contamination  may  be  attributed  to  disposal 
activities  at  Berman  Pond,  these  chemical  constituents  could  also  result 
from  other  sources  including  run-on,  utility  lines  crossing  the  pond  area, 
a  temporary  drainage  ditch  previously  located  in  the  area,  or  soil 
disruption  during  recent  storm  drain  line  replacement. 

5.5.2  Additional  Data  Requirements 

To  reduce  the  uncertainties  of  whether  or  not  the  pond  continues  to 
generate  leachate  and  to  assess  the  effectiveness  of  a  cap  system, 
additional  field  investigations  should  be  considered.  These  could  be  to 
determine  (1)  if  Berman  Pond  is  actively  generating  leachate  and,  if  so, 
(2)  define  the  extent  and  orientation  of  the  deep  underlying  clays  along 
which  leachate  would  tend  to  migrate. 

5.6  Chemical  Disposal  Pit  No,  3 

5.6.1  Summary  of  Existing  Conditions 

Prior  to  the  IRP  Phase  II  Field  Investigation,  no  hydrogeologic  data 
were  available  for  Chemical  Disposal  P if  No.  3.  The  information  developed 
during  this  study  has  resulted  in  the  identification  of  contaninants  in 
groundwater  and  in  the  determination  that  hydrologic  conditions  at  the 


site  are  extremely  complex.  However,  further  data  are  required  in  order 
to  adequately  evaluate  and  design  remedial  measures. 

The  site  is  located  on  a  geologically  complex  slump  feature  in  which 
distinct  variations  in  geology  and  hydrology  occur  within  tens  of  feet 
both  areally  and  vertically.  The  primary  contaminants  found  were  solvents 
(principally  trichloroethylene).  The  site  was  found  to  have  greater 
amounts  of  solvents  in  the  groundwater  than  the  other  sites  studied.  The 
groundwater  flows  in  a  generally  north east  direction  toward  the  base  of 
the  slump  and  off  Hill  AFB  property.  The  extent  of  the  slump  has  been 
only  partially  defined  on  the  basis  of  geophysical  surveys  and 
topography.  Partial  structural  detail  is  available  near  the  head  of  the 
slump  where  Chemical  Disposal  Pit  No.  3  is  located. 

The  occurrence  of  solvents  upgradient  of  the  site  suggests  that  there 
may  be  another  source  of  solvents  in  the  area.  A  possible  source  may  be 
an  additional,  unrecorded  pit.  There  are  insufficient  data  to  define  the 
solvent  source.  Additionally,  direction  and  quality  of  groundwater  flow 
off-base  are  unknown. 

3.6.2  Additional  Data  Requirements 

Chemical  Disposal  Pit  No.  3  requires  further  Investigation  to  (1) 
define  additional  source(s)  of  solvents  in  groundwater,  (2)  to  assess  off- 
base  groundwater,  and  (3)  to  determine  whether  this  groundwater  is  a 
potential  threat  to  off-base  property  or  personnel.  Specific 
recommendations  are  contained  in  Section  6.0. 


6.0  RECOMMENDATIONS 


The  supporting  general  comments  and  considerations  concerning  the 
disposal  sites  were  addressed  in  Section  5.0.  This  section  provides  the 
specific  recommendations  pertaining  to  each  site  based  upon  the  results  of 
this  Phase  II  IRP  field  investigation.  The  recommendations  for  each  site 
are  found  on  tables  as  follows: 


•  Chemical  Disposal  Pits  Nos.  1  &  2  -  Table  6-1 

•  Landfill  No.  3  -  Table  6-2 

•  Landfill  No.  A  -  Table  6-3 

•  Golf  Course  -  Table  6-4 

•  Berman  Pond  -  Table  6-5 

•  Chemical  Disposal  Pit  No.  3  -  Table  6-6 

•  General  Recommendations  -  Table  6-7 


The  recommendations  in  the  tables  have  been  placed  in  order  of  priority  of 
execution  as  much  as  practical  in  order  to  facilitate  allocation  of 
resources  for  future  programs  by  the  Air  Force. 
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TABU  6-1.  CHEMICAL  DISPOSAL  PITS  NOS.  16  2  UCOMtZttATIOMS 


toco— ndatlon 


1.  Conduct  chemical  analyses  on  ground -water  samples 

trm  Monitor  Wells  M-l,  2,  3,  and  6  as  follows : 

la.  Initially  for  Primary  and  Secondary 
drinking  water  standards;  annually 
thereafter,  or  before  Initiation  of 
remedial  actions. 

lb.  Initially  for  selacted  organic  and  In¬ 
organic  pollutants;  annually  there¬ 
after,  or  before  initiation  of 
remedial  actions. 

lc.  Initially  for  major  anions  and  cations; 
annually  thereafter,  or  before  initia¬ 
tion  of  remedial  actions. 


2.  Conduct  quarterly  ground-water  sampling  for 
selected  indicator  par— tors  at  Monitor  Wells 
M-2  and  M-3  (deep)  along  with  KCRA  parameters 
of  ground-water  quality  and  indicators  of  con¬ 
tamination. 


3  Examine  downslope  areas  to  Identify  the  occurrence 
of  slump  features. 


U.  Identify  and  inventory  all  springs  and  seeps  on 
the  downslope  area. 


5-  Collect  water  samples  from  all  springs  and  seeps 
for  chemical  analyses  of  selected  indicator  para¬ 
meters  along  with  RCRA  indicators  of  ground-water 
quality  and  contamination. 


6.  Emplace  up  to  six  2-inch  monitor  wells  about  previous 
Monitor  Wells  W-4  and  80-20  to  define  the  "oil 
slick". 


7.  Emplace  up  to  three  2-lnch  monitor  wells  north- 
northeast  of  the  disposal  pits. 


Rationale 

To  astablleh  baseline  ground-water  quality  and 
classification  for  future  comparisons. 


To  conduct  a  ground-water  monitoring  program  on 
•elected  monitor  wella  establishing  seasonal 
and  pre-remedlal  action  ground-water  quality. 


Previous  reports  (Paahley,  1971)  Indicated  that  a 
portion  of  the  South  Weber  Landslide  complex  may 
be  situated  northwest  of  Chemical  Disposal  Pits 
Nos.  162.  This  feature  may  be  structurally  con¬ 
trolling  ground-water  flows  from  the  disposal 
sites. 


The  springs  and  seeps  represent  the  Intersection 
of  the  ground-water  table  with  the  land  surface 
where  contaminated  ground  water  may  be  surfacing. 
Air  Force  studies  have  previously  identified 
springs  and  seeps  associated  with  Landfill  No.  4 
contamination  problems. 


To  establish  if  contaminated  ground  water  Is  sur¬ 
facing  downslope  from  the  disposal  pits. 


An  oil  slick  has  been  noted  as  early  as  1976  which 
apparently  has  not  physically  migrated  away  from 
the  pits  but  maybe  trapped  In  the  formations.  No 
studies  have  been  conducted  to  define  the  oil  slick 
to  provide  data  for  remedial  actions. 

XRP  Phase  II  data  Indicated  that  contaminated 
ground  water  Is  moving  out  of  the  present  area  of 
monitor  well  control.  These  wells  will  provide 
data  on  ground-water  and  clay  distribution. 


TABLE  6-1.  CHEMICAL  DISPOSAL  PITS  NOS.  162  RECOMMENDATIONS  (Continued) 


Recommendation 


Rationale 


D.  Emplace  up  to  four  2-inch  monitor  well*  neat  and 
northweat  of  Monitor  Wells  M-2  and  M-3  into  the 
shallow  aquifer  and  two  2-inch  aonitor  wella  in 
the  lower  aquifer  using  the  hollow  atea  auger 
aethod . 


9.  If  the  existence  of  a  portion  of  the  South  Weber 
Landslide  complex  is  verified  (see  Item  7),  emplace 
up  to  five  2-inch  aonitor  wells  in  that  area. 


Sample  ground  water  from  new  aunitor  wells  and 
incorporate  them  into  the  monitoring  program. 


11.  Survey  elevations  and/or  location  of  monitor 
wells,  springs,  seeps,  and  ground  level  control 
points. 


12-  Conduct  a  downslope  water  well  inventory  within 
1/2  mile  of  the  base  boundary. 


13.  Conduct  waste  pit  coring  of  3-core  holes  (1  in 
the  pits  and  2  outside  of  the  pits). 


IRP  Phase  II  data  indicate  that  contaminated 
ground  water  is  moving  out  of  the  present  area  of 
monitor  well  control.  The  ground-water  flow 
direction  is  unknown.  These  will  help  to  define 
ground-water  flow  directions  and  water  quality. 
Should  hydrogeologlc  conditions  exceed  the  capa¬ 
bilities  of  the  hollow  stem  auger  rig,  then  utilize 
an  air  rotary  rig  to  emplace  up  to  three  6-lnch 
monitor  wells. 


To  define  the  downslope  ground-water  gradients, 
and  contaminant  flow  directions. 


To  Incorporate  new  monitor  wells  into  the  IRP  Phase 
II  monitoring  program  for  parameters  noted  in 
Items  3  and  4. 


To  provide  accurate  elevation  and  control  data 
for  determining  ground-water  flow  directions. 


To  provide  data  and  verify  any  shallow  ground-water 
users  that  may  be  impacted  by  off-base  migration 
of  leachate. 


To  provide  chemical  and  field  data  on  the  nature 
and  extent  of  the  wastes  at  the  pits  to  support 
remedial  action  design. 


TABU  6-2.  LANDFILL  NO.  3  RICOMONDAIIONS 


Ratona inflation 

1.  Conduct  chemical  mtljfMi  on  ground -water  samples 

fro*  Monitor  Nells  M-6,  7,  9.  and  10  ns  follow*: 

In.  Initially  for  Primary  and  Secondary 
drinking  water  atandarda;  annually 
thereafter,  or  before  initiation  of 
remedial  act Iona. 

lb.  initially  for  eelactad  organic  and  in¬ 
organic  pollutant*;  annually  there¬ 
after,  or  before  initiation  of 
reaedial  actiona. 

lc.  initially  for  aajor  aniona  and  catlona; 
annually  thereafter,  or  before  initia¬ 
tion  of  reaedial  action*. 


2.  Conduct  quarterly  ground-water  aaapling  for 
aelected  indicator  paraaetera  at  Monitor 
Walla  M-9  and  10  (deep)  along  with  RCRA 
paraaetera  of  ground-water  quality  and  indi¬ 
cator*  of  contamination. 


3.  Conduct  a  round  of  measurement*  of  groundwater 
level*.  In  altu  teaperaturea,  and  conductivity 
during  the  "dry"  ataair  aaaaon  at  Monitor 
Wells  M-6,  7.  9,  and  10. 


A.  identify  and  Inventory  all  aprlnga  and  aaepa  on 
the  dotmalope  area. 


5.  Collect  water  aeaplea  froa  all  springs  and  aeeps 
for  chemical  analyse*  of  selected  indicator 
parameters  along  with  RCRA  indicator*  of 
ground-water  quality  and  contamination . 


6.  Emplace  two  shallow  and  one  deep  2-inch  monitor  well* 
north  of  the  Landfill  No.  3. 


Rationale 

To  aatabllah  baseline  ground -water  quality  and 
clasalflcatlon  for  future  coaparlsoas  before 
reaedial  actiona. 


To  conduct  a  ground-water  aonltorlng  program  on 
aelected  monitor  wells  establishing  seasonal  and 
pre -reaedial  action  ground-water  quality. 


To  aatabllah  eaasonal  ground-water  variations  by 
providing  data  for  contrasting  a  inner  and  winter 
measurement,  specifically  to  define  groundwater  flow 
pattern(a)  during  the  "dry”  season  as  well  as  to 
aualltatlvoly  determine  waste  site  irnnact*  on  the 
groundwater.  (Note:  a  Halted  program  has  been 
authorised  by  the  Air  Force  and  is  ongoing.) 

The  springs  and  aeeps  represent  the  Intersection  of 
the  ground-water  table  with  the  land  surface  where 
contaminated  ground  water  nay  be  surfacing.  Air 
Force  studies  have  previously  identified  springs 
and  seeps  aalnly  associated  with  Landfill  No.  4. 

New  ground-water  discharges  aay  result  frees  the 
unusually  high  precipitation  this  year* 


To  establish  If  contaminated  ground  water  is 
surfacing  down  slope. 


IRF  Phase  II  data  indicated  the  contaminated  ground 
water  is  most  likely  moving  north  out  of  the  present 
area  of  monitor  well  control.  This  will  provide 
data  on  ground-water  flow  and  top  of  clay  distri¬ 
bution,  as  well  as  hydrogeologlc  control  where 
previous  monitor  wells  (W-9,  80-21,  and  w-14) 
hydrologic  data  aay  not  be  reliable.  Should  hydro- 
geologic  conditions  exceed  the  capabilities  of  the 
hollow  (ten  auger  rig,  then  utilise  an  air  rotary 
rig  to  eaplace  a  deep  monitor  well. 


TABU  6-2.  LANDFILL  NO.  3  RECOtMENSATIONS  (continued) 


Recommendation 

7.  hplKi  up  to  thro*  2-inch  aonitor  well*  downslope 
•f  Perimeter  Road. 


8.  Sample  ground  water  from  new  aonitor  wells  and 
incorporate  then  into  the  aonitor ing  prograa. 


9.  Survey  elevationa  and/or  locations  of  aonitor 
wells,  springs,  seeps,  and  ground  level  control 
points. 


10.  Conduct  a  downslope  water  well  inventory  within 
1/2  alle  of  the  base  boundary. 


11.  Add  the  fire  protection  training  areas  (old  and  new) 
to  this  area  investigation.  Emplace  two  (2) 
monitor  wells  between  each  of  the  old  and  new 
training  areas  and  Landfill  No.  3/Chemical  Disposal 
Pits  Nos.  1  and  2  area.  Take  soil  cores  from  the 
old  fire  training  pit  for  chemical  analyses. 


12.  Emplace  one  2-inch  monitor  well  at  the  fire  training 
area  located  hv  Landfill  No.  3  to  obtain  ground- 
water  for  chemical  analysis. 


Rationale 

To  define  the  downslope  ground-water  gradients, 
and  contaminant  flow  directions. 


To  incorporate  new  aonitor  wells  into  the  IRP 
Phase  II  monitoring  prograa  for  paraaeters  noted 
in  Items  3  and  4. 


To  provide  accurate  elevation  and  control  data  for 
determining  ground-water  flow  directions. 


To  provide  data  and  verify  any  shallow  ground-water 
users  that  aay  be  Impacted  by  off-base  ground-water 
f lows . 

These  fire  training  areas  were  not  a  direct  part  of 
this  investigation.  It  is  possible  that  these 
facilities  as  well  as  leachate  from  Landfill  No.  3 
are  contributing  contaminants  to  the  shallow 
groundwater.  Analyses  of  the  soil  cores  at  the 
old  fire  training  pit  will  characterize  any 
contaminants  that  may  have  Infiltrated  through  the  pit. 

The  fire  training  area  was  indirectly  investigated 
during  this  study.  Its  Impact  on  the  local  ground- 
water  system,  if  any,  is  unknown. 


TABU  6-3.  LANDFILL  NO.  4  UCOMSENDATXONS 


toco— nrlstloo 


totifisai* 


1.  Conduct  o  dotollod  review  of  construction  and 
hydrogeologlc  dot*  for  the  39  non i tor  wells  in- 
o tolled  prior  to  thio  Invest lgotlon. 


2.  Review  the  plans  for  capping  of  Landfill  Mo.  4 
in  light  of  tbs  results  of  this  investigation. 


3.  Develop  final  recommendations  regarding  disposi¬ 
tion  of  existing  aonitor  wells  st  Landfill  Mo.  4. 


4.  Survey  the  location  of  Monitor  Well  80-9. 


To  determine  the  suitability  of  these  wells  for  use 
in  a  nonltoring  program. 


To  determine  projected  monitoring  requirements,  and 
to  evaluate  whether  hydrogeologlc  findings  in  this 
study  effect  the  design  or  effectiveness  of  the  cap. 


To  ensure  that  wells  to  be  abandoned  ere  properly 
sealed  and  that  those  walls  intended  for  continued 
use  ere  suitable  for  such  use.  These  reconmends- 
tlons  will  take  into  account  the  Information 
developed  in  Items  1  end  2  above. 


The  data  and  maps  available  depict  Monitor  Well 
80-9  outside  of  the  previously  determined  Land¬ 
fill  No.  4  area.  This  may  be  on  early  trench  area 
of  the  landfill  or  other  disposal  calls  not 
previously  known.  Surveying  the  location  would 
provide  e  weens  to  cross-check  the  location  of 
the  western  side  of  Landfill  No.  4. 


TAHI-E  6-4,  GOLF  COURSE  RECtNWENDATIONS 


Recommendation 

1.  Conduct  chemical  analyses  on  ground-water  Maples 

from  Mill  CC-1  m  follows: 

la.  Initially  for  Primary  and  Secondary 
drinking  water  standards;  annually 
thereafter,  or  before  Initiation  of 
remedial  actions. 

lb.  Initially  for  selected  organic  and  In¬ 
organic  pollutants;  annually  thereafter, 
or  before  Initiation  of  remedial 
actions . 

lc.  Initially  for  aajor  anions  and  cations; 
annually  thereafter,  or  before  initiation 
of  reaedial  actions. 


2.  Conduct  a  round  of  aeasurements  of  ground-water 
levels,  in  situ  temperatures,  and  conductivity 
during  the  "dry"  summer  season  Hell  GC-1. 


3.  Conduct  a  round  of  ground-water  level  aeasure¬ 
ments  at  Well  CC-1  and  other  selected  monitor 
wells  downgradlent  during  the  peak  golf  course 
irrigation  season. 


<5 

4.  Optional:  emplace  two  2-inch  monitor  wells  using 
the  hollow  stem  auger  method  north  of  Well  GC-1 
in  the  vicinity  of  Golf  Course  Road. 


5.  Sample  ground  water  from  new  monitor  wells  and  incor¬ 
porate  them  into  the  monitoring  program. 

6.  Survey  elevations  and/or  locations  of  any  new  monitor 
wells. 


7.  Examine  the  septic  systems  at  the  Coif  Course 
clubhouse  and  maintenance  building  areas. 


Rationale 

To  establish  baseline  ground-water  quality  and 
classification  for  future  coapariaons  before 
reaedial  actions  at  Chemical  Disposal  Pits  Nos. 
1  &  2,  and  Landfill  No.  3  area. 


To  establish  seasons'1  groundwater  variations  by 
providing  data  for  contrasting  sunnier  and  winter 
measurements,  specifically  to  define  groundwater 
flow  pattern(a)  during  the  "dry"  season  as  well  as 
to  qualitatively  determine  background  groundwater 
conditions.  (Note:  a  limited  program  has  been 
authorized  by  the  Air  Force  and  is  ongoing.) 

To  observe  the  impact  that  the  golf  course  irriga¬ 
tion  has  on  the  shallow  aquifer  during  the  peak 
irrigation  season.  Although  a  limited  program 
(Item  5)  has  been  approved  by  the  Air  Force  and 
is  presently  ongoing,  the  results  are  not  expected 
to  reflect  a  normal  peak  irrigation  season  because 
of  the  large  amounts  of  precipitation  and  cooler- 
than-normal  weather  experienced  this  year. 


To  confirm  the  presence  of  ground  water  and  define 
the  hydrogeology  at  the  golf  course  between  Well  GC-1 
and  downslope  Monitor  Well  W-13.  These  will  help  to 
define  ground-water  flow  directions  and  water 
quality.  Comment:  If  local  conditions  are  beyond 
the  capability  of  a  hollow  stem  auger  rig,  then 
emplace  one  6-inch  monitor  well  using  an  air 
rotary  rig  with  casing  drive. 


To  Incorporate  new  monitor  wells  into  the  monitoring 
program  for  parameters  noted  in  Items  4  and  5. 

To  provide  accurate  elevation  and  control  data  for 
determining  ground-water  flow  directions. 

Since  this  area,  as  well  as  non-base  areas  to  the 
east,  provide  recharge  to  the  shallow  and  possibly 
deeper  aquifers,  it  is  important  to  be  sure  that 
any  disposal  activities  are  environmentally  sound. 
Base  utility  maps  note  that  two  septic  tanks  arc 
located  at  the  Golf  Course  clubhouse  and  one  at  the 
Golf  Course  maintenance  building.  These  systems  need 
to  be  examined  if  still  in  use  to  determine  if  they 
are  still  functional  and  in  proper  working  order, 
and  Identify  waste  streams. 
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TABLE  6-4.  GOLF  COURSE  UCOMmOUTIOMS  (continued) 


Rnco— ndnt  Ion 

8.  Install  two  dssn  monitor  walls  In  the  arsa  of  tha 
golf  conns  wsst  of  Poulois  Drive. 


9.  Conduct  a  water  balance  for  the  Irrigation  and 
precipitation  at  the  golf  course  to  determine  the 
nature  of  any  Infiltration  of  water  to  underlying 
aquifers. 


10.  Conduct  weakly  water  level  measurement  of  the  Golf 
Course  and  adjacent  aonltor  wells  over  a  selected 
year.  Measurements  would  be  taken  before,  during, 
and  after  the  Irrigation  aeaeon. 


Rationale 

To  confirm  the  presence  of  groundwater  and  define 
the  hydrogeology  between  the  golf  course  area  and 
Berman  Pond.  This  will  help  define  groundwater  flow 
direct lona,  identify  any  hydraulic  connection  between 
the  golf  course  and  Barman  Pond  area,  and  characterise 
water  quality. 

Hater  Infiltration  at  the  golf  course  can  provide 
recharge  to  aquifers  In  tha  area  of  Landfill  Mo.  3 
and  Berman  Pond.  Irrigation  can  recharge  ground- 
water  and  contribute  to  Intrusions  Into  the  disposal 
trenches  about  Landfills  Noe.  3  and  6  areas.  On  the 
otherhand  unnecessary  Irrigation  could  be  directly 
recharging  aquifers  west  of  the  golf  course,  such  as 
around  Berman  Pond. 

These  measurements  will  aid  in  determining  the 
nature  of  groundwater  recharge  and  identifying  flow 
directions  associated  with  Irrigation  at  the  golf 
course.  Interpretation  of  these  measurements  will 
eld  in  determining  the  significance  of  environmental 
Impacts,  if  any,  due  to  artificial  recharge  via 
Irrigation. 


v 
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TABLE  6-5.  BEKHAN  FOOD  RECOMMENDATIONS 


Recommendation 


UtlOMlt 


1.  Conduct  chemical  analyses  on  ground -water  Maples 

Iron  Monitor  Wells  BPM-1  and  2  and  Lyalaeters 

•PL-1  and  2  as  follows: 

la.  Initially  for  Primary  and  Secondary 
drinking  water  standards;  annually 
thereafter,  or  before  initiation  of 
raaedial  actions. 

lb.  Initially  for  selected  organic  and  in¬ 
organic  pollutants;  annually  thereafter, 
or  before  initiation  of  raaedial 
actions. 

lc.  Initially  for  major  anions  and  cations; 
annually  thereafter,  or  before  initia¬ 
tion  of  raised  la  1  actions. 


2.  Conduct  quarterly  ground-water  sampling  for  selected 
indicator  parameters  at  Monitor  Wells  BPM-1  and  2 
and  Lysimeters  BPL-1  and  2  along  with  RCRA  para¬ 
meters  of  ground-water  quality  and  indicators 
of  contamination. 


3.  Conduct  a  round  of  measurements  of  groundwater 
levels  during  the  “dry''  sv.ner  season  at  Monitor 
Wells  BPM-1  and  2. 


4.  Emplace  a  vadose  zone  sampling  system  such  as 
a  trough  and  filter  candles  under  Berman  Pond. 


5.  Conduct  12  hollow  stem  augerlngs  to  determine  the 
top  of  the  clays  that  underlie  the  pond  area. 


6.  If  fluids  are  found  in  Item  7,  then  emplace  up 
to  6  lysimeters. 


7.  Sample  ground  water  from  filter  candle  and  trough 
system  (Item  6)  collection.  Incorporate  sampling 
of  these  systems  into  the  monitoring  program. 


8.  Surveying  elevations  and/or  locations  of  ground 
level  control  points. 

q.  Determine  accurate  locations  and  depths  of  all 
utility  lines  around  Berman  Pond. 


10.  Optional:  conduct  a  downs lop*  water  well 

Inventory  within  1/2  mile  of  the  base  boundary. 


To  establish  baseline  ground-water  quality  and 
classification  for  future  comparisons  before 
remedial  actions. 


To  conduct  a  ground-water  monitoring  program  on  the 
monitor  wells  and  lysimeters  establishing  seasonal 
and  pre-remedial  action  ground-water  quality. 


To  establish  seasonal  groundwater  variation.,  bv 
providing  data  for  contrasting  summer  and  winter 
measurements,  specifically  to  define  groundwater 
flow  patterns(s)  during  the  "dry"  season  as  well 
as  to  qualitatively  compare  aquifer  responses 
with  the  upgradlent  areas  of  the  Coif  Course. 
(Note:  a  limited  program  has  been  authorized  bv 
the  Air  Force  and  is  ongoing.) 


This  will  aid  in  confirming  that  the  pond  ls/or 
is  not  actively  leaching  and  insuring  that  water 
samples  collected  are  from  directly  under  the  pond. 
It  will  also  provide  correlation  to  the  chemical 
constituents  found  in  the  monitor  well  samples  and 
serve  as  a  means  to  verify  the  results  of  anv 
remedial  actions  at  the  pond  (i.e.,  capping  system). 
These  would  be  emplaced  using  a  drilling  rig  cap.i  H 
of  drilling  at  low  angles. 


To  determine  the  top  of  the  clay(s)  that  would 
structurally  control  leachate  migration,  and  to 
obtain  soil  samples  for  examination  and  potential 
chemical  analyses. 


Hollow  stem  augering  will  provide  direct  evidence 
of  subsurface  conditions  and  if  free  fluids  are 
found,  then  lysimeters  will  enable  sampling  for 
chemical  analysis. 


To  incorporate  new  monitor  wells  into  the  1RP 
Phase  11  monitoring  program. 


To  provide  accurate  elevation  and  control  data. 


Data  required  for  the  accurate  placement  and  dril¬ 
ling  of  the  filter  candle  and  trough  system. 


To  provide  data  and  verify  any  shallow  grounl- 
watep  users  that  may  be  impacted  by  off-base 
migration  of  leachate,  if  any. 


TABLE  6-6.  CHEMICAL  DISPOSAL  PIT  HO.  3  HECCtMEMDATIOHS 


kscnmn andation 

1.  Conduct  chemical  analyses  annually  on  ground -water 
samples  from  all  Piexometara  and  Lyslmeters  aa 
follows: 

la.  Initially  for  Primary  and  Secondary 
drinking  water  atandarda;  annually 
thereafter,  or  before  initiation  of 
raauidlal  action*. 

lb.  Initially  for  aalactad  organic  and  in¬ 
organic  pollutant*;  annually  thereafter, 
or  before  initiation  of  remedial 
action*. 

lc.  Initially  for  major  anlona  and  cation*; 
annually  thereafter,  or  before  initia¬ 
tion  of  remedial  action*. 


national* 

To  eatabliah  baaelin*  ground-water  quality  and 
claaalflcation  for  future  comparison*  before 
remedial  action*. 


Conduct  quarterly  ground-water  sampling  for 
•elected  indicator  parameter*  at  Plesometer* 
P-6,  P-7,  and  Lyalmeter  CP3L-3  along  with 
KCRA  parameter*  of  ground-water  quality  and 
Indicators  of  contamination. 


To  conduct  a  ground-water  monitoring  program  on 
•elected  monitor  well*  establishing  seasonal 
and  pre-remedlal  action  ground-water  quality. 


3.  Conduct  a  round  of  measurement*  of  ground-water 
level*,  in  situ  temperature*,  and  conductivity 
during  the  "dry"  suamer  season  at  Plesomater 
P-1  through  P-10. 


To  astabllsh  saaaonal  groundwater  variation*,  bv 
providing  data  for  contrasting  soar  and  winter 
measurement,  sneclflcallv  to  define  eroundwater  flow 
pattem(a)  during  the  "dry"  season  and  to  qualltatlvely 
det ermine  waste  site  impact*  on  the  groundwater. 

(Note:  a  limited  program  ha*  been  authorised  bv  the 
Air  Force  and  1*  ongoing.) 


Examine  downalope  area*  for  sleep  feature 
identification. 


Previous  reports  (Pashley,  1971)  indicate  that  a 
portion  of  the  South  Weber  Landslide  complex  con¬ 
tinue*  under  and  east  of  the  Davls-Weber  Canal. 
The  poealblllty  exist*  that  the  slump  feature  is 
also  hydraulically  continuous  in  this  same  area 
such  that  contaminated  ground  water  could  migrate 
under  and  east  of  the  Davls-Weber  Canal. 


Identify  and  Inventory  all  springs  and  seeps  on 
the  downalope  area. 


The  springs  and  seeps  represent  the  intersection 
of  the  groundwater  table  with  the  land  surface 
where  contaminated  ground  water  may  be  surfacing. 


Collect  water  sample*  from  all  spring*  and  seeps 
and  if  appropriate,  Davls-Weber  Canal,  for  chemi¬ 
cal  analyses  of  selected  indicator  parameters 
along  with  KCRA  indicators  of  ground-water 
quality  and  contamination. 


To  establish  if  contaminated  ground  water  is  sur¬ 
facing  downslope. 


TABLE  6-6.  CHEMICAL  DISPOSAL  PIT  NO.  3  RECOMMENDATIONS  (continued) 


Recommendation 

7.  Emplace  up  to  ten  2-inch  piezometers/monitor  wells 
south  of  the  disposal  area. 


8.  Emplace  up  to  twenty  2-inch  piezometers/monitor 
wells  east  off-base  on  the  South  Weber  Landslide 
complex . 


9.  Sample  ground  water  from  piezoneters/new  monitor 
wells  and  incorporate  them  into  the  monitoring 
program. 


Rationale 

IRP  Phase  II  data  indicated  that  contaminated 
ground  water  is  located  outside  of  the  present  area 
of  control.  This  will  provide  hydrogeologic  data 
for  Identifying  the  source  of  the  contaminants. 


IRP  Phase  II  data  indicate  the  contaminated  ground 
water  is  moving  out  of  the  present  area  of  control. 
The  ground-water  destination  is  unknown.  These  will 
help  to  define  ground-water  flow  directions  and 
water  quality  to,  under,  and  east  of  the  Davis  Weber 
Canal  which  is  situated  on  the  South  Weber  Landslide 
complex.  Comment:  Should  hydrogeologic  conditions 
exceed  the  capabilities  of  the  hollow  stem  auger 
rig  or  a  deep  well  is  needed,  then  utilize  an  air 
rotary  rig  to  emplace  2-lnch  or  6-ir.ch  monitor  wells. 


To  incorporate  new  monitor  well/piezometers  into 
IRP  Phase  II  monitoring  program  for  parameters  noted 
in  Items  3  and  A. 


10.  Review  base  activities  upslope  from  Chemical 
Disposal  Pit  No.  3  to  identify  possible  con¬ 
taminant  source(s). 


The  disposal  area  is  situated  at  the  convergence  of 
the  local  surface  drainages  and  possibly  also  of 
ground-water  flow.  Any  base  activities  upslope 
(l.e.,  drain  lines  or  septic  tanks,  or  prior  disposal) 
may  have  contributed  to  ground-water  contamination. 


.  11. 

I 


Survey  elevations  and/or  locations  of  monitor 
wells,  springs,  seeps,  and  ground-level  control 
points. 


To  provide  accurate  elevation  and  control  data  for 
determining  ground-water  flow  directions  and  slump 
feature  deflntllon. 


12.  Conduct  a  downslope  water  well  Inventory  within 
1/2  mile  of  the  base  boundary. 


To  provide  data  and  verify  any  shallow  ground-water 
users  that  may  be  impacted  from  off-base  ground- 
water  flows. 


IV  Optional:  establish  accurate  elevation  and  location 
bench  marks  stakes  in  the  vicinity  of  the  disposal 
pit,  particularly  on  Perimeter  Road.  Monitor 
quarterly  for  the  first  year  and  annually  there¬ 
after. 


To  provide  control  points  to  determine  if  active 
slumping  is  occurring.  Active  slumping  may  open  or 
close  routes  of  contamination  flow  from  Chemical 
Disposal  Pit  No.  3  in  addition  to  possible 
shifting  of  Perimeter  Road  along  its  base.  Remedial 
action  designs  can  then  account  for  any  slump 
movement . 


table  6-7.  general  recomendations 


Recgmendation 


i.  Drill  and  emplace  selected  2-inch  aonltor  walls  with 
hollow  stan  sugar. 


2.  Usa  opan  top  55-gallon  barrels  sad  lids  for 
future  collection  of  ground-water  saaples. 


3.  Take  ground  water  static  water  level  measure- 
nenta  prior  to  any  ground-water  a sapling  and/ 
or  remedial  actions. 


U.  Conduct  a  risk  assassnant  as  part  of  any  follow-on 
activities. 


5.  Coordinate  with  State  agencies  on  shallow  and/or 
perched  aquifers  not  known  to  be  used  for  drinking 
water  supplies. 


5.  Conduct  selected  groimdwater  pump,  slug  or 

velocity  tests  to  determine  aquifer  parameters. 


7.  In  future  studies  use  EPA  Method  601  to  estlaate 
volatile  halocarbon  compounds  rather  than  the 
T°T  test . 


Rationale 


During  this  investigation,  it  was  found  that  the 
hollow  stan  auger  could  be  cost  effectively  used 
in  the  geologic  materials  found  at  the  waete  sites 
(l.e.,  Berman  Pond  and  Chemical  Disposal  Pit  Mo.  3) 
and  that  satisfactory  completion  of  shallow,  smaller 
diameter  plexoawters  and  monitor  wells  could  be 
accoaqillshed . 


This  will  allow  waste  ground  water  to  be  safely 
containerised  until  chemical  analyses  permit  the 
determination  of  the  waste  water  final  disposition. 


To  establish  ground  water  level  baseline  data 
for  assessing  remedial  action  impacts,  monitor 
hydraulic  conditions  of  sampling  wells  and  RCRA 
data  support 

Sufficient  data  were  not  available  to  conduct  a 
risk  assessment  of  the  sites.  A  risk  assessment 
can  provide  information  for  determining  the 
necessity  for  remedial  actions  and  for  subsequent 
activity  casting  at  waste  sites.  OEHL  is  developing 
guidelines  and/or  criteria  for  conducting  risk 
assessments  as  part  of  IRP  programs. 

No  regulatory  guidelines  and/or  controls  regarding 
these  aquifers  were  available  during  this  effort. 
Information  concerning  the  State's  regulatory  view 
will  a id  in  designing  follow-on  Investigations. 

To  establish  aquifer  parameters  in  order  to  estimate  7"*“* 
contaminant  migration  velocities  for  remedial 
action  consideration.  Not  all  waste  sites  are 
conducive  to  this  type(s)  of  testing  utilizing 
the  present  monitor  wells. 

The  EPA  Method  601  results  were  found  to  be  more 
reliable  than  the  TOX  results  in  the  Hill  AFB  Phase 
II  B  Survey. 


Air  Force  Logistics  Command  (AFLC) ,  Ogden  Logistics  Center,  1981.  Hill 
Air  Force  Base  Utah  Environmental  Protection  Report,  1981. 


Calscience  Research,  Inc.,  1981.  Leachate  Investigation  at  Hill  AFB 
Landfill.  Prepared  for  Department  of  the  Air  Force,  Headquarters 
Ogden  Air  Logistics  Center  Hill  Air  Force  Base,  Utah.,  Huntington 
Beach,  California. 

Davis,  Keith,  1982/1983.  Personal  Communications,  Hill  Air  Force  Base 
Civil  Engineers,  Utah. 

Doull,  J.,  C.D.  Klaasseen,  and  M.O.  Amdur,  1980  (eds) .  Casarett  and 
Doull’s  Toxicology,  2nd  ed.  Macmillan  Publishing  Co.,  New  York. 

Engineering  Science  (ES),  1982.  Installation  Restoration  Program  Phase  I: 
Records  Search,  Hill  Air  Force  Base,  Utah.  Prepared  for  United 
States  Air  Force  (AFESC/DEV)  Tyndall  AFB,  Florida;  Atlanta,  Georgia. 

Feth,  J.H.,  Barker,  D.A.  Moore,  L.G.,  Brown,  R.J.  and  Veirs,  C.E.,  1966. 
Lake  Bonneville:  Geology  and  Hydrology  of  the  Weber  Delta  District, 
Including  Ogden,  Utah.  U.S.  Geological  Survey  Professional  Paper  518. 

Gaudet,  Ma j . ,  1983.  Personal  Communication  (notes  and  pictures),  HAFB 
Bioengineers,  Hill  AFB,  Utah. 

Glenn,  W.E.,  et  al.;  Earth  Science  Laboratory,  University  of  Utah  Research 
Institute,  1980.  Geothermal  Exploration  Program  Hill  AFB,  Davis  and 
Weber  Counties,  Utah.  Prepared  for  Department  of  Energy  Division  of 
Geothermal  Energy,  Contract  No.  DE-AC07-78ET28392. 

Goodrich,  Phil,  1982.  Personal  Communication,  21  October  1982,  Hill  AFB 
Civil  Engineers,  Utah. 


214 


Goodwin,  Jim,  Ph.D. ,  1983.  Personal  Communication,  formerly  with  OEHL, 
Brooks  AFB,  Texas. 

Harvey,  Ray,  1982.  Personal  Communication,  Retired  from  the  HAFB  Civil 
Engineers,  Hill  AFB,  Utah. 

Meinzer,  O.E.,  1923,  The  Occurrence  of  Ground  Water  in  the  United  States, 
with  a  Discussion  of  Principles.  U.S.  Geological  Survey  Water-Supply 
Paper,  489. 

Morse,  David  G. ,  Cpt.  USAF,  1976.  Input  to  Technical  Report  on  Former 
Base  Landfill  Hill  Air  Force  Base,  Utah  (app.  C  to  OEHL  Technical 
Report,  An  Investigation  of  Ground  and  Surface  Water  Pollution  in 
the  Vicinity  of  the  Deactivated  Landfill  and  Barnpit,  Hill  AFB,  Utah. 
Kelly  AFB  Texas),  USAF  Academy,  Colorado. 

National  Institutes  of  Health  (NIH)  1976.  Carcinogenesis  Bioassay  of 

Trichloroethylene  CAS  No.  79-01-6  USGPO-DHEW-NIH  76-802-Washington, 

D.C. 

Pashley,  E.F.  and  R.A.  Wiggins,  1971.  Landslides  of  the  Northern  Wasatch 
Front,  Utah  Geological  Association  Publication  No.  1:  Environmental 
Geology  of  the  Wasatch  Front,  1971,  Salt  Lake  City,  Utah. 

Piper,  A.M. ,  1953.  A  Graphic  Procedure  in  the  Geochemical  Interpretation 
of  Water  Analysis.  U.S.  Geological  Survey  Ground  Water  Notes  on 
Geochemistry  No.  12,  Washington,  D.C. 

Ross,  Howard,  Ph.D.,  1982.  Personal  Communication  and  Aerial  Photography  of 
Waste  Site  Locations.  Earth  Science  Laboratory  (UURI),  Salt  Lake 
City,  Utah. 


Schuster,  R.L.  and  R.J.  Krizek  (editors),  1978.  Landslides  Analysis  and 

Control-Special  Report  176.  National  Academy  of  Sciences,  Washington, 
D.C. 

Sibbett,  B.  and  R.  Blackett,  1982.  Personal  Communication,  Earth  Science 
Laboratories,  Salt  Lake  City,  Utah. 

Sugamoto,  Wayne,  1982.  Personal  Communication,  Hill  AFB  Golf  Course 
Maintenance  Director,  Hill  AFB,  Utah. 

Taylor,  Bill,  1983.  Personal  Communication  and  base  Historical  photo¬ 
graphs  of  Berman  Pond,  HAFB  Civil  Engineers,  Hill  AFB,  Utah. 

U.S.  Air  Force  Occupational  and  Environmental  Health  Laboratory  (OEHL) . 
1976.  An  Investigation  of  Ground  and  Surface  Water  Pollution  in 
the  Vicinity  of  the  Deactivated  Landfill  and  Bumpit,  Hill  AFB,  Utah, 
No.  76-8;  Brooks  AFB,  Texas. 

U.S.  Air  Force  Weather  Service,  1983.  Air  Weather  Service  Climatic  Brief, 
Period  of  Record  September,  1948-August,  1978.  Hill  AFB,  Utah. 

Vlning,  Jim,  1982.  Personal  Communication,  HAFB  Civil  Engineers,  Hill 


USAF  Contract  No. 
F3361 5-80-D-4002 

Delivery  Order  No.  29 

Subcontract  No. 
06-351-81-004 

JRB  Project  No. 
2-812-06-351 


HILL  AFB,  UTAH 

INSTALLATION  RESTORATION  PR 0(31  AM 
PHASE  I IB  IRP  SURVEY 
FINAL  REPORT 

VOLUME  II:  APPENDICES 

TR  03-542-027 

11  September  1984 


Prepared  by: 

Rick  A.  Belan  -  Radian  Corporation 

Sim  D.  Lessley  -  UBTL  Division, 

University  of  Utah 
Research  Institute 

Howard  P.  Ross  -  Earth  Sciences  Laboratory 
University  of  Utah 
Research  Institute 


Submitted  to: 

JRB  Associates 
8400  Westpark  Drive 
McLean,  Virginia  22102 

for: 

United  States  Air  Force 
Occupation  and  Environmental 
Health  Laboratory 
Brooks  AFB,  Texas 

Submitted  by: 

UBTL  Inc. 

520  Wakara  Way 
Salt  Lake  City,  Utah  84108 


USAF  Contract  No. 
F3361 5-80-D-4002 


Delivery  Order  No.  29 

Subcontract  No. 
06-351-81-004 

JRB  Project  No. 
2-812-06-351 


HILL  AFB,  UTAH 

INSTALLATION  RESTORATION  PROGRAM 
PHASE  I IB  IRP  SURVEY 
FINAL  REPORT 

VOLUME  II:  APPENDICES 

TR  03-542-027 

11  September  1984 


Prepared  by:  Submitted  to: 

JRB  Associates 

Rick  A.  Belan  -  Radian  Corporation  8400  Westpark  Drive 

McLean,  Virginia  22102 

Sim  D.  Lessley  -  UBTL  Division,  for; 

University  of  Utah 

Research  Institute  United  States  Air  Force 

Occupation  and  Environmental 

Howard  P.  Ross  -  Earth  Sciences  Laboratory  Health  Laboratory 

University  of  Utah  Brooks  AFB,  Texas 

Research  Institute 

Submitted  by: 

UBTL  Inc. 

520  Wakara  Way 
Salt  Lake  City,  Utah  84108 


APPENDIX  A:  DEFINITIONS,  NCMENCLATURE,  UNITS  OF 
MEASUREMENT  AND  WELL  NUMBERING  SYSTEM 
(Veil  NoaenclAture) 


(pp.  A-l  through  A-9) 


APB:  Air  Force  Base 


AFSC:  Air  Force  Systems  Command. 

AFLC:  Air  Force  Logistics  Command, 

ALC:  Air  Logistics  Center. 

A0U1CLUDE:  Impermeable  formation  that  Impedes  groundwater  movement  and 
does  not  yield  water  to  a  well  or  spring. 

AQUIFER:  A  geologic  formation,  group  of  formations,  or  part  of  a 

formation  that  Is  capable  of  yielding  water  to  a  well  or  spring. 

ARTESIAN:  Groundwater  contained  under  hydrostatic  pressure,  synonymous 
with  confined  acquifer . 

AVGAS:  Aviation  Gasoline. 

BIOACCUMULATE:  Tendency  of  elements  or  compounds  to  accumulate  or  build 
up  in  the  tissues  of  living  organisms  when  they  are  exposed  to  these 
elanents  In  their  environenta,  e.g.,  heavy  metals. 

COD:  Chemical  Oxygen  Demand  -  a  measure  of  the  amount  of  oxygen  required 
to  oxidize  organic  and  oxldlsable  inorganic  compounds  In  water. 

CONFINED  AQUIFER:  An  aquifer  bounded  above  and  below  by  Impermeable  beds 
or  by  beds  of  distinctly  lower  permeability  than  that  of  the  aquifer 
Itself. 

CONTAMINATION:  The  degradation  of  natural  water  quality  to  the  extent 
that  Its  usefulness  Is  Impaired;  there  is  no  Implication  of  any 
specific  limits  since  the  degree  of  permissible  contamination  depends 
upon  the  Intended  end  use  or  uses  of  the  water. 

CRI:  Calsclence  Research,  Inc. 

CULINARY  WATER:  Water  used  for  domestic  purpose  as  compared  to  water  used 
for  Irrigation. 

DET:  Detachment. 

DISPOSAL  FACILITY:  A  facility  or  part  of  a  facility  at  which  hazardous 
waste  is  intentionally  placed  into  or  oq  land  or  water,  and  at  which 
waste  will  remain  after  closure. 

DISPOSAL  OF  HAZARDOUS  WASTE:  The  discharge,  deposit,  injection,  dumping, 
spilling,  or  placing  of  any  hazardous  waste  into  or  on  land  or  water 
so  that  such  waste  or  any  constituent  thereof  may  enter  the 
environment  or  be  emitted  into  the  air  or  discharged  into  any  waters, 
including  groundwater. 


DOD:  Department  of  Defanse. 

DOWN GRADIENT :  In  Che  direction  of  lover  hydraulic  head;  Che  direction  in 
which  groundwater  flows. 

DPDO:  Defense  Property  Disposal  Office. 

DUMP:  An  uncovered  land  disposal  site  where  solid  and/or  liquid  wastes 
are  deposited  with  little  or  no  regard  for  pollution  control  or 
aesthetics;  dumps  are  susceptible  to  open  burning  and  are  exposed  to 
the  elements,  disease  vectors  and  scavengers. 

EFFLUENT:  A  liquid  waste  discharge  from  a  manufacturing  or  treatment 
process,  in  its  natural  state,  or  partially  or  completely  treated, 
that  discharges  into  the  environment. 

EPA:  Environmental  Protection  Agency. 

EROSION:  The  wearing  away  of  land  surface  by  wind  or  water. 

ES:  Engineering-Science,  Inc. 

ESCARPMENT:  A  cliff  or  steep  slope  of  some  extent,  generally  the  margin 
of  a  plateau  or  the  steep  face  of  an  asymmetrical  ridge.  These  may 
be  produced  by  faulting,  erosion  or  seeping  of  less  resistant 
underlying  stratum  to  create  cliffy  rock  faces. 

FACILITY:  Any  land  and  appurtenances  thereon  and  thereto  used  for  the 
treatment,  storage  and/or  disposal  of  hazardous  wastes. 

FAULT:  A  surface  or  zone  of  rode  formation  fracture  along  which  there  has 
been  displacement  parallel  to  the  surface  of  the  fracture. 

FPTA:  Fire  Protection  Training  Area 

FLOOD  PLAIN:  The  lowland  and  relatively  flat  areas  adjoining  inland  and 
coastal  areas  of  the  mainland  and  off-shore  islands,  including,  at  a 
minimum,  areas  subject  to  a  one  percent  or  greater  chance  of  flooding 
in  any  given  year. 

FLOW  PATH:  The  direction  or  movement  of  groundwater  and  any  contaminants 
that  may  be  contained  therein,  as  governed  principally  by  the 
hydraulic  gradient. 

FOOT  WALL:  The  underlying  side  of  a  fault,  especially  the  wall  rock 
beneath  an  Inclined  fault. 

GAMMA:  A  gamma  is  the  commonly  used  unit  of  magnetic  intensity  in  the  cgs 
electromagnetic  system  of  units.  One  gamma  equals  1.0  x  10“  5  oersted 
where  the  oersted  is  the  unit  more  familiar  to  physicists  and 
engineers.  The  strength  of  the  earth's  magnetic  field  near  Hill  Air 
Force  Base  is  approximately  0.553  oersted  or  55,300  gammas.  The 
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nanotesla  (10  7  tesla)  is  a  recently  adopted  in  it  equivalent  to  a 
gamma  which  Is  replacing  the  tern  gamma  In  such  of  the  technical 
literature. 

GROUNDWATER:  Water  beneath  the  land  surface  in  the  saturated  cone  that  is 
under  atmoapherlc  or  artesian  pressure. 

GROUNDWATER  RESERVOIR:  The  earth  materials  and  the  intervening  open 
spaces  that  contain  groundwater f 

HANGING  WALL:  The  underlying  side  of  a  fault,  or  the  wall  rode  above  an 
inclined  fault. 

HARDFILL:  Disposal  sites  receiving  construction  debris,  wood, 
miscellaneous  spoil  aster ial. 

HAZARDOUS  WASTE:  A  solid  waste,  or  combination  of  solid  wastes,  tdilch 
because  of  its  quantity,  concentration,  or  physical,  chemical  or 
infectious  characteristics  may  cause  or  significantly  contribute  to 
an  increase  in  mortality  or  an  increase  in  serious,  irreversible,  or 
incapacitating  reversible  Illness;  or  pose  a  substantial  present  or 
potential  hazard  to  human  health  or  the  environment  when  improperly 
treated,  stored,  transported,  or  disposed  of,  or  otherwise  managed. 

HAZARDOUS  WASTE  GENERATION:  The  act  or  process  of  producing  a  hazardous 
waste. 

HEAVY  METALS:  Metallic  elements,  including  the  transition  series,  iriiich 
include  many  elements  required  for  plant  and  animal  nutrition  in 
trace  concentrations  but  idilch  become  toxic  at  higher  concentrations. 

HAFB:  Hill  Air  Force  Base,  Utah. 

HQ:  Headquarters. 

HWMF:  Hazardous  Waste  Management  Facility* 

INCOMPATIBLE  WASTE:  A  waste  unsuitable  for  commingling  with  another  waste 
or  material  because  the  commingling  might  result  in  generation  of 
extreme  heat  or  pressure,  explosion  or  violent  reaction,  fire, 
formation  of  substances  which  are  shock  sensitive,  friction 
sensitive,  or  otherwise  have  the  potential  for  reacting  violently, 
formation  of  toxic  dusts,  mists,  fumes,  and  gases,  volatilization  of 
lgnltable  or  toxic  chemicals  due  to  heat  generation  in  such  a  manner 
that  the  likelihood  of  contanlnatlon  of  groundwater  or  escape  of  the 
substance  into  the  environment  is  Increased,  any  other  reaction  which 
might  result  in  not  meeting  the  Air,  Human  Health,  and  Enviromental 
Standard . 

INFILTRATION:  The  flow  of  liquid  through  pores  or  small  openings. 

1RP:  Installation  Restoration  Program. 

A- 4 


LANDSLIDE:  A  group  of  slope  movements  wherein  shear  fracture  occurs  along 
a  specific  surface  or  combination  of  surfaces,  or  the  downward  and 
outward  movement  of  slope-forming  materials  -  natural  soils, 
artificial  fills,  or  combinations  of  these  materials.  These  can  be 
classified  as  falls,  slides,  and/or  flows. 

LANDSLIDE  COMPLEX:  An  area  over  which  a  series  of  different  types  of 
landslides  has  occurred. 

LEACHATE:  A  solution  resulting  from  the  separation  or  dissolving  of 
soluble  or  particulate  constituents  from  solid  waste  or  other 
man-placed  medium  by  percolation  of  water. 

LEACHING:  The  process  by  which  soluble  materials  in  the  soil,  such  as 
nutrients,  pesticide  chemicals  or  contaminants,  are  washed  into  a 
lower  layer  of  soil  or  are  dissolved  and  carried  away  by  water. 

LINER:  A  continuous  layer  of  natural  or  man-made  materials  beneath  or  on 
the  sides  of  a  surface  impoundment,  landfill,  or  landfill  cell  which 
restricts  the  downard  or  lateral  escape  of  hazardous  waste,  hazardous 
waste  constituents  or  leachate. 

MONITORING  WELL:  A  well  used  to  measure  groundwater  levels  and  to  obtain 
samples. 

MSL:  Mean  Sea  Level. 

NANOTESLA:  Unit  of  magnetic  intensity  equivalent  to  the  gamma  (see 
gamma) . 

NORMAL  FAULT:  A  fault  In  which  the  hanging  wall  appears  to  have  moved 
downward  relative  to  the  foot  wall.  The  angle  of  the  fault  is 
usually  45-90°. 

OEHL:  Occupational  and  Environmental  Health  Laboratory 

ORGANIC:  Being,  containing  or  relating  to  carbon  compounds,  especially  in 
which  hydrogen  is  attached  to  carbon. 

PCB:  Polychlorinated  Biphenyls  -  are  highly  toxic  to  aquatic  life;  they 
persist  in  the  environment  for  long  periods  and  are  biologically 
accumulative. 

PERCOLATION:  Movement  of  moisture,  generally  by  gravity,  through 
Interstices  of  unsaturated  rock  or  soil. 

pH:  Negative  logarithm  of  hydrogen  ion  concentration. 

PIEZOMETER:  A  small-diameter  well  in  which  the  water  level  or  water 
pressure  in  an  aquifer  can  be  observed. 


PL:  Public  Law 


POL:  Petroleum,  Oils  and  Lubricants. 

POLLUTANT:  Any  Introduced  gas,  liquid  or  solid  that  makes  a  resource 
unfit  for  a  specific  purpose. 

RCRA:  Resource  Conservation  and  Recovery  Act. 

RECHARGE  AREA:  An  area  in  which  water  Is  absorbed  that  eventually  reaches 
the  zone  of  saturation  in  one  or  more  aquifers. 

RECHARGE:  The  addition  of  water  to  the  groundwater  system  by  natural  or 
artificial  processes. 

SANITARY  LANDFILL:  A  land  disposal  site  using  an  engineered  method  of 

disposing  solid  wastes  on  land  in  a  way  that  minimizes  environmental 
hazards. 

SATURATED  ZONE:  That  part  of  the  earth's  crust  in  which  all  voids  are 
filled  with  water. 

SCARP:  See  Escarpment. 

SEMI-ARTESIAN:  See  Semi-Confined. 

StMI-CONFINED:  A  completely  saturated  aquifer  that  is  bounded  above  by  a 
semi-pervious  layer  and  below  by  a  layer  that  is  either  impervious  or 
semi-pervious.  A  semi-pervious  layer  is  defined  as  a  layer  having 
low,  though  measurable,  permeability  relative  to  the  acquifer. 

SLIDE  PLANE:  A  fault  or  surface  along  which  a  mass  of  earth  or  rock  has 
moved  downslope  on  a  hill  or  mountainside. 

SLIP  PLANE:  The  planar  surface  along  which  soil  or  rock  movement  occurs 
during  land8liding. 

SLUDGE:  The  solid  residue  resulting  from  a  manufacturing  or  wastewater 
treatment  process  which  also  produces  a  liquid  stream. 

SLUMP  BLOCK:  An  assemblage  of  rock  or  earth  of  any  size  that  has  slid 

down  from  higher  slopes  as  a  unit,  usually  with  backward  rotation,  on 
a  more  or  less  horizontal  surface  parallel  to  the  cliff  or  slope  from 
which  it  descends. 

SLUMP  FAULT:  See  Normal  Fault. 

SLUMP  FEATURE:  Physical  features  resulting  from  a  slump  or  downward 

slipping  of  a  mass  of  rock  or  unconsolidated  material,  including  the 
slide  plane,  one  or  more  slump  blocks,  etc. 


SOLID  WASTE:  Any  garbage,  refuse,  or  sludge  from  a  waste  treatment  plant, 
water  supply  treatment,  or  air  pollution  control  facility  and  other 
discarded  material,  including  solid,  liquid,  semi-solid,  or  contained 
gaseous  material  resulting  from  industrial,  commercial,  mining,  or 
agricultural  operations  and  from  community  activities,  but  does  not 
include  solid  or  dissolved  materials  in  domestic  sewage;  solid  or 
dissolved  materials  in  irrigation  return  flows;  industrial  discharges 
which  are  point  source  subject  to  permits  under  Section  402  of  the 
Federal  Water  Pollution  Control  Act,  as  amended  (86  USC  880);  or 
source,  special  nuclear,  or  by-product  material  as  defined  by  the 
Atomic  Energy  Act  of  1954  (68  USC  923). 

SPILL:  Any  unplanned  release  or  discharge  of  a  hazardous  waste  onto  or 
into  the  air,  land,  or  water. 

STORAGE  OR  HAZARDOUS  WASTE:  Containment,  either  on  a  temporary  basis  or 
for  a  period  of  years,  in  such  a  manner  as  not  to  constitute  disposal 
of  such  hazardous  waste. 

TAC:  Tactical  Air  Command. 

TCE:  Trichloroethylene  -  an  organic  solvent,  also  called  trichloroethene. 

THRUST  FAULT:  A  fault  with  a  dip  of  45®  or  less  over  much  of  its  extent, 
on  which  the  hanging  wall  appears  to  have  moved  upward  relative  to 
the  foot  wall. 

TOXICITY:  The  ability  of  a  material  to  produce  injury  or  disease  upon 
exposure,  ingestion,  inhalation,  or  assimilation  by  a  living 
organism. 

TRANSMISSIVITY:  The  rate  at  which  water  is  transmitted  through  an  aquifer 
as  a  unit  width  under  a  unit  hydraulic  gradient. 

TREATMENT  OF  HAZARDOUS  WASTE:  Any  method,  technique,  or  process  including 
neutralization  designed  to  change  the  physical,  chemical,  or 
biological  character  or  composition  of  any  hazardous  waste  so  as  to 
neutralize  the  waste  or  so  as  to  render  the  waste  nonhazardous. 

TRICHLOROETHENE:  Trichloroethylene,  TCE 

USAF:  United  States  Air  Force. 

USDA:  United  States  Department  of  Agriculture. 

USDH:  Utah  State  Department  of  Health. 

USGS:  United  States  Geological  Survey. 

VADOSE  ZONE:  The  unsaturated  zone  above  the  water  table. 


HILL  AIR  FORCE  BASE  IRP  PHASE  II 
AUGER  HOLE,  MONITOR  WELL.  PIEZOMETER  AND 
LYSIMETER  NOMENCLATURE 


Monitor  Well,  Piezometer  or 
Soil  Sample  Number 


CP  -  Chemical  Disposal  Pits  No.  1  &  2 
LF  -  Landfill  No.  3 
GC  -  Golf  Course 
BP  -  Berman  Pond 

CP3  -  Chemical  Disposal  Pit  No.  3 


APPENDIX  B :  SCOPE  OF  WORK 


(pp.  B-l  through  B-12) 
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INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  FIELD  EVALUATION 
HILL  AFB,  UTAH 

I.  DESCRIPTION  OF  WORK. 

The  purpose  of  this  task  is  to  determine  if  environmental  contamination 
has  resulted  from  waste  disposal  practices  at  Hill  AFB,  Utah;  to  determine  if 
hazardous  chemical  vapors  are  migrating  and  causing  exposure  of  base  personnel 
to  concentrations  of  chemicals  which  are  hazardous  to  health;  to  make  recom¬ 
mendations  for  actions  necessary  to  fully  evaluate  the  magnitude  and  extent  of 
contamination  should  contamination  be  found;  where  possible  to  make  recom¬ 
mendations  for  site  specific  actions  necessary  to  mitigate  adverse  environmen¬ 
tal  effects  of  existing  contamination  problems;  to  prioritize  remedial  action 
efforts;  to  suggest  potential  ways  of  restoring  the  environment  to  as  near  a 
normal  level  as  practical;  and  to  suggest  a  future  environmental  monitoring 
program  to  document  current  conditions  and  future  discharges  at  sites 
identified  at  Hill  AFB. 

The  Phase  II  Presurvey  (Task  Order  22)  report  incorporated  background 
and  description  of  the  sites  for  this  task.  To  accomplish  this  survey  effort, 
the  following  steps  shall  be  taken: 

A.  Review  the  final  Phase  I  IRP  Report  (mailed  under  separate  cover)  and 
obtain  a  thorough  understanding  of  the  findings  and  subsequent  recommendations 
made  by  the  authors  of  the  report. 

I 

B.  Chemical  Disposal  Pits  No.  1  and  2 

1 .  Obtain  all  available  information  on  the  site  area,  to  include  well 
logs,  maps,  and  photographs.  Use  this  information  to  design  a  resistivity 
survey  and  monitoring  program. 

2.  Perform  an  electrical  resistivity  (EH)  survey  to  help  map  poten¬ 
tial  migration  of  liquid  contaminants  and  to  help  determine  continuity  of  the 
underlying  clay  layer.  The  ER  survey  will  be  performed  as  outlined  in  the 
Presurvey  Report,  paragraph  3.1.2. 

3.  Collect  Z1  soil  cores  on  50- foot  centers,  using  a  hand  auger.  The 
cores  will  be  one  foot  deep,  unless  field  reconnaissance  indicates  that  wastes 
were  buried  deeper.  Samples  will  be  collected  in  glass  jars  and  shipped  to  a 
laboratory  for  analysis. 

1».  Install  1}  monitoring  wells,  1  upgradient  and  3  dovngradient  of  the 
site.  The  upgradient  and  2  of  the  downgradient  wells  shall  be  drilled  to  the 
clay  layer;  the  remaining  well  shall  be  drilled  to  the  first  water-bearing 
zone  below  the  clay  layer.  The  wells  shall  be  drilled  and  completed  according 
to  the  U.S.  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA)  standards 
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5.  Collect  2  rounds  of  samples  from  the  monitoring  wells.  One  round 
will  be  taken  upon  completion  of  the  monitoring  wells;  the  other  round  will  be 
taken  in  early  spring,  after  period(s)  of  significant  precipitation.  Samples 
will  be  collected  in  appropriate  containers,  properly  preserved,  and  trans¬ 
ported  to  a  laboratory  for  analysis.  Sampling,  preservation  and  shipment 
shall  be  in  accordance  with  Appendix  B  of  the  Presurvey  Report. 

6.  Perform  a  maximum  of  eight  rounds  of  water  level  measurements 
from  wells  at  this  site.  In  addition,  one  round  shall  include  all  wells 
Installed  during  this  survey  effort.  IM  water  level  measurements  shall  _fc£ 
made  at  uniform  intervals  from  the  end  of  the  second  round  of  chemical 
sampling  thrOHfih  flQY.eafc.gr.  ,1983  . 

7.  The  number  and  type  of  analyses  performed  on  soil  and  water  sam¬ 
ples  from  the  site  shall  be  as  shown  in  Table  3-1  of  the  Presurvey  Report,  as 
amended.  Jfcy  At.sh  1  Jta  iflia  task. 

C.  Landfill  No.  3 

1.  Perform  a  thorough  review  of  available  information  on  the  site 
area.  This  review  shall  be  used  to  design  the  EH  survey  and  monitoring 
program. 


2.  Perform  an  ER  survey  to  help  map  potential  migration  of  liquid 
contaminants  and  to  help  determine  continuity  of  the  underlying  clay  layer. 

The  ER  survey  shall  be  performed  as  outlined  in  the  Presurvey  Report, 
paragraph  3.3.2. 

/ 

3.  Install  JL  monitoring  wells,  2  upgradient  and  Z  downgradient  of  the 
site.  Two  of  the  downgradient  wells  shall  be  colocated,  with  one  well  drilled 
to  the  clay  layer  and  the  other  drilled  to  the  first  water-bearing  zone  below 
the  clay.  The  2  upgradient  wells  shall  be  colocated,  with  one  well  drilled  to 
the  clay  layer,  and  the  other  completed  below  the  clay  layer.  Drilling  shall 
be  performed  according  to  Appendix  A  of  the  Presurvey  Report. 

4.  Collect  2  rounds  of  samples  from  the  monitoring  wells  described 
above.  In  addition,  collect  2  rounds  of  samples  from  existing  monitoring 
wells  W-6,  W-7,  W-8,  W-9,  and  W-14.  Sampling  shall  be  performed  according  to 
Appendix  B  of  the  Presurvey  Report. 

5.  The  number  and  type  of  enalyses  performed  on  water  samples  from 
the  site  shall  be  as  shown  in  Table  3-3  of  the  Presurvey  Report,  .as.  amended 
M  Atch  1  t£  .this  task. 

D.  Berman  Pond 

1.  Review  all  available  data,  maps,  and  aerial  photographs  to 
determine  the  exact  size  and  location  of  Berman  Pond.  Reports  from  geothermal 
and  regional  hydrogeological  studies  shall  also  be  reviewed.  These  reviews 
shall  be  used  to  design  the  ER  survey  and  monitoring  program. 
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2.  Perform  an  ER  survey  to  determine  the  thickness  of  the  pond  and  to 
detect  any  migration  of  contamination.  The  ER  survey  shall  also  be  used  to 
determine  if  a  clay  layer  underlies  the  site.  The  ER  survey  shall  be 
performed  as  outlined  in  the  Presurvey  Report,  paragraph  3.4.2. 

3.  Collect  XL  soil  eores  on  50-foot  centers,  using  a  hand  auger. 

Each  core  shall  be  5  feet  in  depth,  unless  field  reconnaissance  indicates  that 
the  pond  was  deeper.  Samples  shall  be  collected  in  glass  jars  and  shipped  to 
a  laboratory  for  analysis. 

4.  Emplace  4  lysimeters  within  the  pond  area.  Collect  two  rounds  of 
samples  from  the  lysimeters,  one  round  immediately  after  installation,  the 
other  round  after  significant  precipitation  event(s).  Perform  the  instal¬ 
lation  and  sampling  of  the  lysimeters  as  outlined  in  Appendix  C  of  the 
Presurvey  Report. 

5.  Install  2  monitoring  wells  in  the  Berman  Pond  area;  well  locations 
shall  be  determined  upon  evaluation  of  the  results  of  the  ER  survey.  The 
wells  shall  be  drilled  either  to  groundwater  or  a  total  depth  of  200  feet, 
whichever  is  first  encountered.  Perform  2  rounds  of  sampling  on  the  water 
obtained  from  the  wells.  Drilling  and  sampling  procedures  shall  be  as 
described  in  Appendices  A  and  B  of  the  Presurvey  Report. 

6.  The  number  and  types  of  analyses  performed  on  water  samples  shall 
be  as  shown  in  Table  3-4  of  the  Presurvey  Report,  jas.  amended  by.  Atch  1  to 
this  task.  The  specified  analyses  shown  in  Table  3-4  will  be  performed  on 
the  XL  soil  cores. 

E.  Chemical  Disposal  Pit  Ho.  3  ' 

1.  Review  all  available  information  on  the  site,  and  design  an  ER 
survey  and  monitoring  program. 

2.  Perform  an  ER  survey  to  determine  the  extent  of  contaminant 
migration  and  to  detect  any  underlying  clay  layers.  The  ER  survey  shall  be 
performed  as  outlined  in  the  Presurvey  Report,  paragraph  3.7.2. 

3.  Collect  36.  soil  cores  on  25- foot  centers,  using  a  hand  auger.  The 
cores  shall  be  1  foot  deep,  unless  field  reconnaissance  indicates  that  wastes 
are  present  below  that  depth.  Samples  shall  be  collected  in  glass  jars  and 
shipped  to  a  laboratory  for  analysis. 

4.  Install  3  lysimeters  around  the  pit.  Collect  2  rounds  of  samples, 
one  round  after  installation  of  the  lysimeters  and  the  other  round  after 
significant  precipitation  event(s).  The  lysimeters  shall  be  installed  and 
sampled  as  described  in  Appendix  C  of  the  Presurvey  Report. 

5 .  Install  IQ  borings  (hollow  stem  auger),  to  groundwater  ( maximum  of 

M  feet  j&pJth  complete  Piezometers  QZ  shallow  monitor  wells. 

6.  The  number  and  types  of  analyses  performed  on  samples  from  this 
site  shall  be  as  shown  in  Table  3-6  of  the  Presurvey  Report,  .ag.  anended  bv 
Atch  1  to  this  task. 
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F.  Golf  Course  Area 

1.  Perform  an  ER  survey  to  help  nap  subsurface  conditions  In  the 
area  &£  gplf  spurge. 

2.  Install  SOS.  monitoring  well  in  iM  gfil£  fig^safe  area  determine 
His.  continuity  pf  jfcjtis.  cls.Y  layer  god.  shacastsElaUss  si  iha  3aalcSC.-Macin& 
zones  that  underlie  Ihs.  area.  £<?japl?ls  l&S  well  according  ia  Ills  J6E£HiSi 
frSSUCYSX  -Report. 

3.  Collect  2  rounds  of  samples  from  the  monitoring  well  described 
above.  Analyze  &SSfflCdlP&  la.  Appendix  £  ihS.  Presurvey  Report,  £3.  ffiBSBflSd 
bv  Atch  1  to  this  ta3k  . 

* 

G.  Safety  Program 

Develop  a  comprehensive  Safety  Program  prior  to  Initiation  of  field 
work.  The  program  shall  consider  all  potential  hazards  to  field  and  Hill  AFB 
personnel.  The  Safety  Program  shall  be  presented  to  Hill  AFB  safety  personnel 
for  their  review.  If  necessary,  a  meeting  nay  be  held  at  Hill  AFB  prior  to 
initiation  of  field  work  to  discuss  the  program. 

H.  Cleanup  (by  contractor  personnel) 

Well,  boring,  and  lysimeter  locations  shall  be  cleaned  following  the 
completion  of  installation,  by  the  removal  of  cuttings  and  general  policing 
of  the  area. 

/ 

I*  Report  Preparation 

« 

Prepare  a  report  delineating  the  findings  of  this  field  Investigation. 
This  report  shall  include  formal  recommendations  for  any  additional  field 
investigations  necessary  at  Hill  AFB.  To  the  maximum  extent  possible,  magni¬ 
tude  and  extent  of  environmental  contamination  should  be  reported.  The  con¬ 
tractor  shall  use  best  engineering  judgement  to  evaluate  the  significance  of 
the  contamination.  Recommendations  for  future  environmental  monitoring  shall 
be  included;  "monitor  only"  should  be  evaluated  as  an  alternative  to  clean-up 
at  each  site. 

J.  Data  Review 

Results  of  the  first  round  of  sampling  and  analysis  shall  be  tabulated 
and  forwarded  to  the  USAF  OEHL  for  review  as  soon  as  they  become  available  as 
specified  in  Item  VI  below. 

K.  Report  Review 

A  draft  report  delineating  all  findings  and  recommendations  shall  be 
prepared  and  forwarded  to  the  USAF  OEHL  as  specified  in  Item  VI  below  for  Air 
Force  review  and  comment.  If  necessary,  a  report  review  meeting  may  be  held 
at  UBTL  to  discuss  the  draft  report  and  to  recommend  changes  to  be 
incorporated  into  the  final  report. 
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II.  SITE  LOCATION  AND  DATES: 

Hill  AFB  UT 
Building  2* •*42 
To  be  established 

III.  BASE  SUPPORT;  None 

IV.  GOVERNMENT  FURNISHED  PROPERTY;  2  copies  of  Phase  II  Presurvey  Report, 
referenced  in  Xteia  I. 


V.  GOVERNMENT  TECHNICAL  POINT  OF  CONTACT; 

2.  Lt  Col  Maynard  G.  Moody 
USAF  Hospital/SGB 
Hill  AFB  UT  84056 
(801)  777-4551 


1 .  Dr  Dee  Ann  Sanders 

USAF  OEHL/ECW  * 

Brooks  AFB  TX  78235 
(512)  536-3305 


VI.  In  addition  to  sequences  1,  5  and  11  which  are  listed  in  Attachment  1  to 
the  contract,  and  are  applicable  to  all  contracts,  the  sequence  number  listed 
below  is  applicable.  Also  shown  are  data  applicable  to  this  order: 


Seauence  No. 

Block  10 

Block  11 

Block  12 

Block  1R  Block  14 

3 

OTIt'iE 

• 

3 

OTIME 

4 

ONE/R 

30  Sep  83 

30  Sep  83 

3JLJ&e£fil 

•  Upon  completion  of  sample  analyses 

•*  Upon  completion  of  field  monitoring 

•s*  15  copies  of  the  draft  final  report  will  be  required 
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Revision  No.  1  to’Doidrlptlon  of  Work 

INSTALLATION  RESTORATION  PROGRAM 
PHASE  S  FIELD  EVALUATION 
■ILL  APB.  UTAH 


S3  Oul  2$ 


The  purpose  of  this  task  is  to  6*  tarsias  if  enviromental  ooatsslnatlon 
has  resulted  fros  waste  disposal  praetloea  at  Bill  APB,  Utah;  to  dsterslae  if 
hazardous  ohesioal  vapors  are  slgratiag  and  pausing  exposure  of  base  persoanel 
to  concentrations  of  ohesioal s  vhieh  are  hazardous  to  health;  to  sake  reocs- 
sends tlons  for  actions  neoessary  to  fully  evaluate  the  magnitude  and  extent  of 
oontaslnation  should  eontaalnation  be  found;  where  possible,  to  sake  reoos 
sendatlons  for  site  specific  actions  neoessary  to  mitigate  adverse  eaviroonen- 
tal  effects  of  existing  contamination  problems;  to  prioritise  resedial  action 
efforts;  to  suggest  potential  ways  of  restoring  the  environment  to  as  near  a 
normal  level  as  practical;  and  to  suggest  a  future  environsental  Monitoring 
program  to  document  current  conditions  and  future  discharges  at  sites 
identified  at  Hill  AFB. 

The  Phase  H  Presurvey  (Task  Order  22)  report  incorporated  background 
and  description  of  the  sites  for  this  task.  To  aeoompllah  this  survey  effort, 
the  following  steps  shall  be  taken: 

A.  Review  the  final  Phase  X  ZRP  Report  (mailed  under  separate  oover)  and 
obtain  a  thorough  understanding  of  the  findings  and  subsequent  recommendations 
Bade  by  the  authors  of  the  report. 

B.  Chemical  Disposal  Pits  Ho.  1  and  2 

1.  Obtain  all  available  information  on  the  site  area,  to  include  well 
logs,  maps,  and  photographs.  Use  this  information  to  design  a  resistivity 
survey  and  monitoring  program. 

2.  Perform  an  electrical  resistivity  (ER)  survey  to  help  map  poten¬ 
tial  migration  of  liquid  contaminants  and  to  help  determine  oontlnulty  of  the 
underlying  clay  layer.  The  ER  survey  will  be  performed  as  outlined  is  the 
Fresurvey  Report,  paragraph  3.1 .2. 

3*  Collect  21  soil  cores  on  50- foot  centers,  using  a  hand  auger.  The 
cores  will  be  one  foot  deep,  unless  field  reconnalssanoe  Indicates  that  wastes 
were  burled  deeper.  Samples  will  be  collected  in  glass  jars  and  shipped  to  a 
laboratory  for  analysis. 

• 

A.  Install  4  monitoring  wells,  1  upgradient  and  3  downgradient  of  the 
site.  The  upgradient  and  2  of  the  downgradient  wells  shall  be  drilled  to  the 
olay  layer;  the  remaining  well  shall  be  drilled  to  the  first  water-bearing 
zone  below  the  olay  layer.  The  wells  phall  be  drilled  and  completed  according 
to  the  U.S.  Army  Toxle  and  Hazardous  Materials  Agency  (USATHAMA)  standards 


"Highlights  of  text  changes  undersoored 
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5-  Collect  2  rounds  of  samples  from  tbs  monitoring  vails.  On#  round 
•will  bo  taken  upon  ooaplstlon  of  tba  monitori as  wells;  the  other  round  will  be 
taken  la  early  spring,  after  parlod(s)  of  mlgnlfioant  precipitation.  Samples 
will  bo  oolleeted  la  appropriate  oontalaera,  properly  preserred,  and  trans¬ 
ported  to  a  laboratory  for  analysis.  Sampling,  preservation  and  shipment 
shall  be  In  aooordanoo  with  Appendix  B  of  the  Presurvey  Report. 

6.  Perform  a  earlama  of  edeht  round  a  of  water  level  eesatireaenfc# 
from  walla  st  this  site.  In  addition,,  one  round  shall  include  all  wells 
installed  rfuMne  this  survey  effort.  The  water  level  measurements  shell  he 
made  at  uniform  intervals  from  the  end  of  the  second  round  of  chemical 
eemti'Mn*  through  Movemher  10BV  - 

7.  The  number  and  type  of  analyses  performed  on  soil,  and  water  sam¬ 
ples  from  the  site  shall  be  as  shown  In  Table  3-1  of  the  Presunrey  Sapor t,  as 
hffigpflcfl  kL  llsk  l  la  1M&  £sak.  . 

C.  Landfill  So.  3 

1 .  Perform  a  thorough  review  of  available  information  on  the  site 
area.  This  review  shall  be  used  to  design  the  EH  survey  and  monitoring 
program. 

2.  Perform  an  EH  survey  to  help  map  potential  migration  of  liquid 
oontamlnants  and  to  help  determine  continuity  of  the  underlying  olay  layer. 

The  EH  survey  shall  be  performed  as  outlined  in  the  Presurvey  Beport, 
paragraph  3*3*2. 

3*  Install  JL  monitoring  wells,  2  upgradieat  and  Z  dovagr ablest  of  the 
alts.  Two  of  the  dovngradient  wells  shall  be  oolocated,  with  one  well  drilled 
to  the  clay  layer  and  the  other  drilled  to  the  first  water-bearing  zone  below 
the  clay.  The  2  upgradlent  wells  shall  be  oolocated,  with  one  well  drilled  to 
the  clay  layer,  and  the  other  completed  below  the  clay  layer,  prilling  shall 
be  performed  according  to  Appendix  A  of  the  Presurvey  Beport. 

A.  Collect  2  rounds  of  samples  from  the  monitoring  wells  described 
above.  In  addition,  oollect  2  rounds  of  samples  fron  existing  monitoring 
wells  V-6,  V-7 ,  V-B,  V-9,  and  V-1A.  Sampling  shall  be  performed  according  to 
Appendix  B  of  the  Presurvey  Beport. 

5.  The  number  and  type  of  analyses  performed  on  water  samples  from 
the  site  shall  be  as  shown  in  Table  3-3  of  the  Presurvey  Beport,  jul  amended 
by  Atch  J.  Jfcfi  task. 

D.  Berman  Pond 

m 

1.  Review  all  available  data,  maps,  and  aerial  photographs  to 
determine  the  exact  sise  and  location  of  Berman  Pond.  Reports  from  geothermal 
and  regional  hydrogeological  studies  shall  also  be  reviewed.  These  reviews 
shall  be  used  to  design  the  ER  survey  and  monitoring  program. 
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2.  Perform  an  EH  eurvey  to  (tetania*  tb*  thickness  of  th*  pond  and  to 
d*t*ot  any  migration  of  ooataalaatlon.  Th*  E2  *unr*y  shall  also  b*  us*d  to 
determine  If  a  day  layer  underlie*  th*  alt*.  Th*  SB  survey  shall  b* 
p*rfon*d  as  outlined  la  th*  Pr**urr*y  B*portt  paragraph  3*4.2. 

3.  Coll act  JX  soil  oor*a  oa  50-foot  oentera,  using  a  hand  auger. 

Each  oor*  shall  b*  5  f*«t  in  depth,  ual*aa  fldd  r*oonnalaaaao*  Indicates  that 
tb*  poad  was  d*«per.  Samples  shall  b*  ooll*et*d  la  glass  Jars  and  shipped  to 
a  laboratory  for  analysis. 

4.  fisplace  4  lysimeters  within  th*  poad  area.  Collect  two  rounds  of 
simples  from  the  lyslaetera,  on*  round  immediately  after  Installation,  the 
other  round  after  significant  precipitation  event (s).  Perforn  the  Instal¬ 
lation  and  s sapling  of  the  lysimeters  as  outlined  In  Appendix  C  of  the 
Presurvey  B*port. 

5.  Install  2  monitoring  wells  In  th*  Barman  Pond  area;  well  locations 
shall  be  determined  upon  evaluation  of  th*  results  of  the  EH  survey.  Th* 
wells  shall  be  drilled  either  to  groundwater  or  a  total  depth  of  200  feet, 
whichever  Is  first  encountered.  Perform  2  rounds  of  sampling  oa  th*  water 
obtained  from  the  wells.  Drilling  and  sampling  procedures  i  be  as 
described  In  Appendices  A  and  B  of  the  Presurvey  Beport. 

6.  The  number  and  types  of  analyses  performed  on  water  samples  shall 
be  as  shown  in  Table  3-4  of  the  Presurvey  Beport,  jg  emended  bv  itch  1  to 
ifila.  lA2k*  The  specified  analyses  shown  In  Table  3-4  will  be  performed  on 
the  JX  soil  cores. 

E.  Chemical  Disposal  Pit  Ho.  3 

1.  Review  all  available  information  on  the  site,  and  design  an  EH 
survey  and  monitoring  program. 


2.  Perform  an  EH  survey  to  determine  the  extent  of  contaminant 
migration  and  to  detect  any  underlying  clay  layers.  The  ER  survey  shall  be  ’ 
performed  as  outlined  in  the  Presurvey  Report,  paragraph  3.7.2. 

3*  Collect  3)5.  soil  cores  on  25- foot  centers,  using  a  hand  auger.  The 
cores  shall  be  1  foot  deep,  unless  field  reconnaissance  indicates  that  wastes 
are  present  below  that  depth.  Samples  shall  be  collected  in  glass  Jars  and 
shipped  to  a  laboratory  for  analysis.. 

4.  Install  3  lysimeters  around  the  pit.  Collect  2  rounds  of  samples, 
one  round  after  installation  of  the  lysimeters  and  the  other  round  after 
significant  precipitation  event(s).  The  lysimeters  shall  be  Installed  and 
sampled  as  described  in  Appendix  C  of  th*  Presurvey  Report. 


5.  Install  ID  borings  fholl 
.death,  each)  and  complete  as 


buLl  la  gcawdyater  Isastom  sL 

an  ahallgtf  monitor  wells. 


6.  .The  number  and  types  of  analyses  performed  on  samples  from  this 
site  shall  be  as  shown  in  Table  3-6  of  the  presurvey  Report,  amended  bv 
Atch  1  t£  this  task. 
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F.  Oolf  Course  im 

1 Ftrfgra  ju  £&  mai  la  Asia  ju&  subsurface  BanfllUaaa  la  Ilia 

m  nf  the  «>lf  course. 

2.  Tnatall  one  »on*fc»r<wg  well  In  the  polf  eonrse  area  to 

the  continuity  of  the  nlav  leer  end  characta rlatios  of  the  we ten-hearing 
tones  that  underlie  the  area.  Complete  the  well  according  to  the  amended 
■Preaurvcv  Report. 

3.  Col  lent  g  round  a  nf  eeamlea  from  the  monitoring  well  described 
above.  Aailnt  aafiflaUaa  la.  iSSMBiia  £  a£  Xhs.  Preaurvey  Report,  jg,  amended 

£x Alsh. lift ilia. £uk  . 

u*  * 

G.  Safety  Prograa 

Derelop  a  comprehensive  Safety  Prograa  prior  to  initiation  of  field 
work.  The  prograa  shall  consider  all  potential  hazards  to  field  and  pm  APB 
personnel.  The  Safety  Prograa  shall  be  presented  to  Bill  AFB  safety  personnel 
for  their  review.  If  necessary,  a  seating  say  be  held  at  Bill  AFB  prior  to 
initiation  of  field  work  to  discuss  the  prograa. 

B.  Cleanup  (by  contractor  personnel) 

*  * 

Veil,  boring,  and  lysiaeter  locations  shall  be  cleaned  following  the 
coapletlon  of  Installation,  by  the  rasoral  of  cuttings  and  general  policing 
of  the  area. 

I.  Beport  Preparation 

Prepare  a  report  delineating  the  findings  of  this  field  investigation. 
Ibis  report  aball  include  foraal  re cobs ends tlons  for  any  additional  field 
investigations  necessary  at  Bill  A7B.  To  the  Baxiaua  extent  possible,  sagni- 
tude  and  extent  of  environmental  contamination  should  be  reported.  The  con¬ 
tractor  shall  use  best  engineering  Judgement  to  evaluate  the  significance  of 
the  contamination.  Recommendations  for  future  environmental  monitoring  shall 
be  included;  "monitor  only*  should  be  evaluated  as  an  alternative  to  clean-up 
at  each  site. 

J.  Data  Review 

Results  of  the  first  round  of  sampling  and  analysis  shall  be  tabulated 
and  forwarded  to  the  USJLF  OCT.  for  review  as  soon  as  they  become  available  as 
specified  in  Itaa  VI  below. 

K.  Report  Review 


A  draft  report  delineating  all  findings  and  recommendations  shall  be 
prepared  and  forwarded  to  the  USAF  OEHL  as  specified  in  Ztea  VI  below  for  Air 
Poroe  review  and  coaaent.  If  necessary,  a  report  review  meeting  nay  be  held 
at  DBTL  to  discuss  the  draft  report  and  to  recommend  changes  to  be 
incorporated  into  the  final  report. 
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BUI  1TB  UT 
Building  242 
To  bo  established 

I.  BASE  SUPPORT:  Bono 


roforonood  in  Ztoa  Z. 


Or  Doo  Ann  Sanders 
USAF  OESL/ECV 
Brooks  AFB  XX  78235 
(512)  536-3305 


2  eoplos  of  Phase  ZZ  Presurrey  Report, 


Lt  Col  Maynard  0.  Moody 
OSAP  Hospital/ SGB 
Bill  AFB  UT  84056 
(801)  777-4551 


1.  In  addition  to  sequenoes  1,5  and  11  which  arc  listed  in  Attachment  1  to 
the  contract,  and  are  applicable  to  all  contracts,  the  sequence  number  listed 
below  is  applicable.  Also  shown  are  data  applicable  to  this  order: 


BlPCJs  .lfl 

OTIME 

OTTME 

OHE/B 


Block  _11 


83SEP30 


Block  12  Block  14  Block  14 


83SEP30 


83DEC31 


•  Upon  completion  of  sample  analyses 
••  Upon  completion  of  field  monitoring  • 

***  15  copies  of  the  draft  final  report  will  be  required. 
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APPENDIX  C:  WELL  COMPLETION  AND  GEOLOGICAL  DRILLING  LOGS 
(WELL  AND  GEOLOGIC  LOGS)  FOR 

o  Chemical  Disposal  Pits  Nos.  1  and  2  Field  Sample 
Descriptions 

o  Chemical  Disposal  Pits  Nos.  1  and  2,  Landfill  No.  3 
Phase  II  RIP  Monitor  Well  Field  Sample  Descriptions 

o  Berman  Pond  Field  Sample  Descriptions 

o  Golf  Course  Well  Field  Sample  Descriptions 

o  Chemical  Disposal  Pit  No.  3  Field  Sample  Descriptions 

o  IRP  Phase  II  Monitor  Well  and  Piezometer  Completion  Logs 

o  U.S.  Army  Corps  of  Engineers  Soil  Description  Vicinity 
of  Berman  Pond 

o  U.S.  Army  Corps  of  Engineers  Soil  Borings  Exhibit  E  &  F 
Vicinity  of  Berman  Pond 

o  Hill  AFB  "80"  Series  Monitor  Well  Geologic  Logs 
(Peterson  Bros.  Drilling  Co.) 

o  Hill  AFB  "80"  Series  Monitor  Well  Casing  Depths 
(Peterson  Bros.  Drilling  Co.) 

o  Hill  AFB  "W"  Series  Monitor  Well  Geologic  Logs 


(pp.  C-l  through  C-134) 


APPENDIX  C:  WELL  COMPLETION  AND  GEOLOGICAL  DRILLING  LOGS 
(WELL  AND  GEOLOGIC  LOGS)  FOR 

o  Chemical  Disposal  Pits  Nos.  1  and  2  Field  Sample 
Descriptions 

o  Chemical  Disposal  Pits  Nos.  1  and  2,  Landfill  No.  3 
Phase  II  RIP  Monitor  Well  Field  Sample  Descriptions 

o  Berman  Pond  Field  Sample  Descriptions 

o  Golf  Course  Well  Field  Sample  Descriptions 

o  Chemical  Disposal  Pit  No.  3  Field  Sample  Descriptions 

o  IRP  Phase  II  Monitor  Well  and  Piezometer  Completion  Logs 

o  U.S .  Army  Corps  of  Engineers  Soil  Description  Vicinity 
of  Berman  Pond 

o  U.S.  Army  Corps  of  Engineers  Soil  Borings  Exhibit  E  &  F 
Vicinity  of  Berman  Pond 

o  Hill  AFB  "80"  Series  Monitor  Well  Geologic  Logs 
(Peterson  Bros.  Drilling  Co.) 

o  Hill  AFB  "80"  Series  Monitor  Well  Casing  Depths 
(Peterson  Bros.  Drilling  Co.) 

o  Hill  AFB  "W"  Series  Monitor  Well  Geologic  Logs 


(pp.  C-l  through  C-134) 


:able 


ij V , 

E 

Location 

Depth 

Designation 

(Feet) 

Sample  Description 

1  , 

0-1.5  TD*  Gravel,  aand,  brown,  unconsolidated. 

(Hand  augered ) 


0-0.5 


Sand,  gravel,  pebbles,  very  dark  grey, 
almost  black. 


(Hand  augered) 


0. 5-1.0  TD  Sand,  gravel,  black,  appears  soaked  with 

hydrocarbon  material. 

(Hand  augered) 

0-0.5  TD  Sand,  gravel,  black,  hydrocarbon  odor. 

(Hand  augered) 

0-1.0  +  Sand,  gravel,  tan. 

1.0^1. 7  TD  Sand,  gravel,  black,  hydrocarbon  odor. 

(Hand  augered) 

0-0.8  Soil,  sand,  brown,  'damp,  unconsolidated. 

0.8-1. 1  TD  Sludge,  soil,  dry,  unconsolidated.  Distinct 

contact  from  above  material. 

(Hand  augered) 

0-1.0  Gravel,  pebbles,  sand,  brown,  unconsolidated. 

1.0-1. 3  TD  Sludge,  black,  dry. 

(Hand  augered) 

0-0.5  Soil,  sandy,  brown  unconsolidated. 

0.5-0. 7  TD  Sludge,  gravel,  sand,  black,  dry,  semi- 

consolidated. 

(Hand  augered) 

0-0.8  Soil,  sandy,  brown,  unconsolidated. 

0. 8-0.9  TD  Sludge,  black,  dry,  semi-consolidated. 

(Hand  augered) 


NOTE:  *  Denotes  total  depth,  hand  augered. 

C-l 


(Continued) 
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(CHEMICAL  DISPOSAL  PITS  1  AND  2  FIELD 
SAMPLE  DESCRIPTIONS  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


CP-9 


CP-10 


CP- 11 


CP-12 


CP-13 


CP-14 


CP- 15 


CP- 16 


0-0.6 

0.6-0. 8 


0-0.3 
0. 3-0.4 
0.4-0. 9  TD 


0-0.3 
0.3-0. 5 
0.5-0. 8  TD 


0-2.0  TD 


0-0.8 
%0.8 
0. 8-1.1 
1.1-1. 5  TD 


0-0.2 
0.2-0. 4 
0.4-0. 8  TD 


0-0.3 

0.3-1. 1  TD 


0-1.8  TD 


Soil,  sand  brown. 

Sludge,  black,  dry  and  flakey. 

...  (Hand  augered) 

Soil,  sandy,  brown,  unconsolidated. 

Sludge,  dry,  flaky. 

Gravel,  sand,  brown,  marbled  with  sludge. 

(Hand  augered) 

Soil,  sandy,  brown,  unconsolidated. 

Sludge,  black,  pebble,  gravel,  unconsolidated 
Pebbles,  sand,  gravel,  brown,  unconsolidated. 

(Hand  augered) 

Pebbles,  gravels,  sand,  brown,  unconsolidated 

(Hand  augered) 

Soil,  sandy,  brown,  unconsolidated. 

Metal,  very  rusted. 

Pebbles,  gravel,  sand,  brown,  unconsolidated. 
Pebbles,  gravel,  sand,  greyish  tan,  uncon¬ 
solidated. 

(Hand  augered) 

Soil,  sandy,  brown,  unconsolidated. 

Sludge,  black. 

Gravel,  sand,  brown,  unconsolidated. 

(Hand  augered) 

Soil,  sandy,  tan,  unconsolidated. 

Sludge,  black,  pasty,  strong  hydrocarbon 
odor  when  broken. 

(Hand  augered) 

Soil,  sandy,  gravel,  pebbles,  brown,  uncon¬ 
solidated  . 

(Hand  augered) 


(Continued) 


C-2 


(CHEMICAL  DISPOSAL  PITS  1  AMD  2  FIELD 
SAMPLE  DESCRIPTIONS  -  continued) 


ft 


Location 

Depth 

Designation 

(Feet) 

Sample  Description 

CP-17 


0-1.0 


0.7 

1.0-1. 4  TD 


Soil,  sapd,  gravel,  pebbles,  brown,  uncon¬ 
solidated. 

Seep  of  water. 

Sludge,  black,  water  seep  on  top  of  sludge, 
strong  hydrocarbon  odor  (like  shoe 
polish). 


CP-18 


CP-19 


0-0.6 

0.6-1. 4  TD 


0-0.7 


Soil,  sand,  gravel,  pebbles,  brown,  uncon¬ 
solidated. 

Sand,  gravel,  pebbles,  tan,  unconsolidated. 

(Hand  augered) 

Soil,  sand,  gravel,  pebbles,  brown,  uncon¬ 
solidated. 


CP-20 


0. 7-1.1  TD 


0-0.4 

0.4-0. 8  TD 


Sludge,  black,  dry  weathered  appearance. 

(Hand  augered) 

Soil,  sandy,  brown,  unconsolidated. 

Sludge,  black,  dry,  some  hydrocarbon  odor. 

(Hand  augered) 


C-3 


•\  V 
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TABLE  OF  LANDFILL  3,  CHEMICAL  DISPOSAL  PITS  1  AND  2  PHASE  II  IRP 
MONITOR  WELL  FIELD  SAMPLE  DESCRIPTIONS 


t  - 

i 

I  Location 

Designation 


Depth 

(Feet) 


Sample  Description 


0-11 

13-18 

18-21 

21-22 

27-32 

32-33  TD* 


0-2 

2-10 

10-17 

17-20 

20-26 

26-30 


30-33  TD 


0-10 

10-11 

11-32 
v26»s 
v29 
v  30 

32-92  TD 
49  est. 


v60 


Sand,  gravel,  unconsolidated. 

Silt,  sand,  gravel,  brown,  unconsolidated. 

Silt,  sand,  very  fine,  tan,  unconsolidated. 

Silt,  sand,  very  fine,  unconsolidated. 

Gravel,  sand,  unconsolidated,  ^30  feet 
water. 

Clay,  reddish  brown. 

(Air  rotary  drilled) 

Soil,  sandy,  brown,  unconsolidated. 

Sand,  silt,  gravel,  tan,  gravel  is  angular, 
unconsolidated. 

Sand,  gravel,  pebbles,  brown,  slight 
moisture,  unconsolidated. 

Gravel,  sand,  coarse,  damp,  unconsolidated. 

Sand,  gravel,  brown,  damp,  unconsolidated. 

Gravel,  sand,  more  damp  (capillary 

zone  ?),  unconsolidated,  •v29  feet 
water. 

Clay,  reddish  brown. 

(Air  rotary  drilled) 

Sand,  silt,  minor  gravel,  tan,  unconsoli¬ 
dated  . 

Gravel,  white. fine,  very  angular  and  hard 
drilling  powdery  cuttings. 

Sands,  silts,  gravel,  tan,  unconsolidated. 

Gravel,  coarse,  tan,  angular. 

—  cuttings  moist. 

—  water. 

Clay,  brown  plastic. 

Clay  changes  from  solid  clay  below  32  feet 
to  a  clay  interbedded  with  silts  and 
very  fine  sands  difficult  to  define 
contact,  if  any. 

Driller  noted  very  small  amounts  of  water 
being  produced  during  drilling  from 
about  this  level. 


(Air  rotary  drilled) 


(MONITOR  WELL  FIELD  SAMPLE  DESCRIPTION  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


M-4  0-2 

2-9 
9-16 

16-17 

18-25 

25-27*5  TD 


M-6  0-2 

2-6 
6-8 
8-22 

22- 23 

23- 35  est. 

I 

35-77  TD 


M-7  0-1 

1-4 
4-17 

17- 18 

18- 25  TD 


M-9  0-7 

7-10 

10-15  TD 


Soil,  sand,  unconsolidated. 

Gravel,  sand,  pebbles,  tan,  unconsolidated. 

Sand,  fine  to  very  coarse,  tan,  unconsoli¬ 
dated. 

Gravel,  coarse,  tan,  unconsolidated. 

Sand,  gravel,  angular,  tan,  unconsolidated, 
little  water  ^25  feet. 

Clay,  grey  and  reddish  brown,  plastic. 

(Air  rotary  drilled) 

Soil,  sandy,  brown,  unconsolidated. 

Sand,  gravel,  silt,  tan,  unconsolidated. 

Silt,  sand,  gravel. 

Silt,  sand  very  fine,  gravel,  light  tan, 
damp  d'vlb  feet,  unconsolidated. 

Sand,  gravel,  wet,  unconsolidated. 

Clay,  sandy,  brown,  contact  with  lower 
zones  appears  transitional  and  was 
inferred  from  open  hole  failure. 

Clay,  sand  and  silt  interbedded,  samples 
appear  to  get  silty  and  sandier  with 
depth,  greyish-brown. 

(Air  rotary  drilled) 

Soil,  sand,  gravel,  unconsolidated. 

Sand . 

Gravel,  sand,  silt,  very  damp  ^16  feet, 
unconsolidated . 

Clay,  silty,  brown. 

Clay,  silty,  grey. 

(Air  rotary  drilled) 

Gravel,  sand,  clay,  tannish  brown. 

Clay,  brown,  moist  ^7  feet  but  no  free 
water. 

Clay,  grey. 

(Air  rotary  drilled) 


TABLE  OF  BERMAN  POND  FIELD  SAMPLE  DESCRIPTIONS 


Location 

Designation 


Depth 

(Feet) 


Sample  Description 


0-1.5 

1.5- 2. 5 

2. 5- 3.0 

3. 0-3. 5  TD* 


0-3.5 


3. 5-5.0  TD 


0-5.0  TD 
3.5 


0-5.0 

5. 0-6.0 

6.0-15.0 

15.0-15.8 

15.8-15.9  TD 


0-5.0  TD 


Soil,  brown  unconsolidated  sandy  loam. 

Pebbles,  gravel,  rounded,  unconsolidated. 

Tar  sludge  (?),  pebbles,  gravels,  black 
and  hard. 

Sludge  (?),  sand,  black. 

(Hand  augered) 

Fill  material,  asphalt  chunks,  pebbles, 

gravel,  very  dark  brown/black,  uncon¬ 
solidated 

(Hand  augered) 

Sandy  loam,  brown,  some  moisture,  slight 
odor. 

(Hand  augered) 

Sand,  tan,  fine,  unconsolidated. 

Sand,  dark,  moist  appearance. 

(Hand  augered) 

Sand,  tan  and  brown,  fine  to  very  fine, 
unconsolidated. 

Sand,  tan  and  brown,  fine  to  very  fine, 
unconsolidated. 

Sand,  tan  and  brown. 

Sand,  tan,  fine  to  very  fine,  unconsolidated 
(Split  spoon  sample) 

Clay,  brown,  plastic  (Split  spoon  sample). 

(Hollow  stem  augered) 

Sand,  brown  and  tan,  very  fine,  unconsoli¬ 
dated. 


(Hand  augered) 


(Continued) 

*  Denotes  total  depth,  hand,  hollow  stem  augered,  or  air  rotary  drilled 
1  Parentheses  indicate  number  of  lysimeter  emplaced  in  auger  hole. 
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(BERMAN  POND  FIELD  SAMPLE  DESCRIPTION  -  continued) 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

.  BP-58 

0-5.0 

Sand,  brown,  fine  grained,  unconsolidated. 

(L-4) 

5. 0-5. 4 

Silt  stone  (?),  light  grey,  consolidated. 
(Split  spoon  sample) 

5. 4-6. 5 

Sand,  brown,  fine  to  very  fine  grained, 
unconsolidated . 

6.5-15.0 

Sand,  brown,  fine  to  very  fine  grained, 
unconsolidated. 

15.0-16.0  TD 

Sand,  brown,  fine  to  very  fine  grained, 
unconsolidated. 

(Hollow  stem  augered) 

BP- 75 

0-5 

Sand,  gravel,  dark  brown,  damp,  unconsoli¬ 
dated  . 

5+ 

—  (Split  spoon  sample.) 

5-15 

Sand,  tannish  brown,  unconsolidated. 

15+  TD 

—  (Split  spoon  sample.) 

(Hollow  stem  augered) 

BP- 7  7 

0-5 

Gravel,  sand,  brown,  unconsolidated. 

(L-2) 

5+ 

(Split  spoon  sample) 

5-11 

Sand,  gravel,  tannish  brown,  unconsolidated. 

11-15 

Sand,  minor  gravel,  tannish  brown,  uncon¬ 
solidated. 

15+  TD 

(Split  spoon  sample) 

(Hollow  stem  augered) 

BP- 110 

0-5.0  TD 

Sand,  tan,  very  fine,  unconsolidated. 

* 

(Hand  augered) 

BP-111 

1. 0-3.0 

Soil,  damp  and  sandy. 

(L-l) 

3. 0-6. 5 

Sand 

6. 5-7.0 

Sand,  damp,  some  clay,  slightly  plastic 
and  sticky. 

7.0-10.0 

Sand 

10.0-11.0 

Sand,  clay,  damp 

11.0-12.5  TD 

Sand 

(Hand  augered) 

m 
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(BERMAN  POND  FIELD  SAMPLE  DESCRIPTION  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


BP-311 


BPM-1 


BPM-2 


0-5.5  TD  Sand,  brown,  fine  to  very  fine,  unconsoli¬ 
dated. 


(Hand  augered) 


0-1 

Topsoil,  almost  black. 

1-26 

Sand,  brown,  fine  grained. 

26-41 

Clay,  brown,  plastic. 

41-86 

Sand,  minor  silt,  very  fine  grained,  uncon¬ 
solidated,  drilling  got  harder  with 
clayey/silty  returns  from  rv60-66  feet. 

86-95 

Clay,  minor  gravel,  brown,  some  moisture. 

95-101 

Clay,  silty/sandy,  brown. 

101-122*5  TD 

Sand,  silt,  very  fine;  moisture  increases  @ 
^105  feet,  and  @  'vllb  feet  hit  "free 
water". 

(Air  rotary  drilled) 

0-6 

Sand,  brown,  fine  to  very  fine,  unconsoli¬ 
dated  . 

^6 

Clay,  sandy,  brown;  stringer. 

6-12 

Sand  with  clay  stringers,  brown,  fine  to 
very  fine. 

12-23 

Sand,  brown,  fine  to  very  fine. 

23-31 

Clay,  brown,  plastic,  sand  stringers. 

31-47 

Sand,  tan,  fine  to  very  fine,  unconsolidated 

47-50 

Clay  and  silts,  brown,  plastic. 

50-52 

Clay,  silty,  brown,  plastic,  moist  (?). 

52-57 

Sand . 

57-58 

Clay,  silty,  brown,  plastic. 

58-72 

Clay,  sands,  brown;  interbedded  clays  and 
sands . 

72-73  (?) 

Clay,  hard. 

73(?)-80 

Sand,  fine  to  very  fine,  unconsolidated, 
moist. 

80-83 

Clay. 

83-84 

Sand,  brown,  fine  to  very  fine,  wet  and 
heaving  inside  casing. 

84-88 

Sand,  medium  to  fine. 

88-91  TD 

Sand,  gravel,  coarse  to  fine,  brown,  uncon¬ 

solidated,  lots  of  free  water. 

(Air  rotary  drilled) 

I 


TABLE  OF  GOLF  COURSE  MONITOR  WELL 
FIELD  SAMPLE  DESCRIPTION 


0-50  Clay,  silty,  reddish  brovm  grading  to 

brown,  plastic. 

50-62  TD*  Sand,  brown,  fine  to  very  fine,  unconsoli¬ 
dated,  water. 


(Air  rotary  drilled) 


TABLE  OF  CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

CP  3-1 

0-1.0 

Soil,  silty  clay,  very  dark  brown;  note  "0" 
is  in  disposal  trench  'vl.S  feet  below 
ground  level. 

1.0vl.4 

TD* 

Clay,  silt,  black,  damp,  solvent  odor. 

(Hand  augered) 

CP3-2 

0-1.5 

Soil,  silty  clay,  very  dark  brown. 

1. 5-2.0 

TD 

Clay,  silty,  black,  solvent  odor. 

(Hand  augered) 

CP3-3 

0-1.5 

Soil,  silty  sand,  dark  brown,  moist,  uncon¬ 
solidated  . 

1. 5-2.0 

TD 

Silty  sand,  brown,  moist,  unconsolidated. 

(Hand  augered) 

CF3-4 

0-0.5 

Clay,  silty,  dark  brown. 

0. 5-1.0 

TD 

Clay,  brown,  almost  black,  visibly  moist, 
solvent  odor;  note  "O"  is  at  bottom 
of  pit  which  is'vl.S  feet  below  ground 
level. 

(Hand  augered) 

CP3-5 

0-2.5 

Soil,  silty  clay,  very  dark  brown,  plastic. 

2. 5-3. 5 

TD 

Clay,  brown,  plastic. 

(Hand  augered) 

CP  3-6 

o 

1 

u> 

• 

o 

TD 

Soil,  silty  sand.  See  auger  hole  A-l. 

(Hand  augered) 

CP  3- 6 

3. 0-7. 5 

Clay,  sandy,  tannish  brown. 

(A-l) 1 

6+ 

—  (Split  spoon  sample) 

7.5-9  Gravel  and  sand  (?) 

9-10  Clay,  sandy,  tannish  brown. 

10^12  TD  —  (Split  spoon  sample). 

(Hollow  stem  augered) 


NOTE:  *  Denotes  total  depth,  hand  or  hollow  stem  augered. 

1  Parentheses  indicate  number  of  colocated  hollow-  or  solid-stem 
auger  hole.  The  "CP3"  prefix  is  not  shown. 
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(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location 

Depth 

Designation 

(Feet) 

Sample  Description 

CP  3- 7 

0-1.0 

Soil,  clayey,  very  dark  brown. 

1. 0-2.0 

TD 

Clay,  silt,  brown. 

(Hand  augered) 

CP  3-8 

0-1.0 

Soil,  clayey  sand,  brown. 

1.0-1. 5 

TD 

Clay,  silty,  very  dark  brown. 

(Hand  augered) 

CP  3- 9 

0-1.5 

1.5-2. 5 

Clay,  silt  and  gravel,  dark  brown;  note  "0" 
is  ^-1.5  feet  below  ground  level. 

Clay,  sandy,  very  wet  metallic  sheen, 
strong  solvent  odor. 

2. 5-3.0 

TD 

Sand,  gravel,  pebbles. 

(Hand  augered) 

CP 3-10 

o 

* 

r-1 

1 

o 

TD 

Clay,  silty,  dark  brown,  unconsolidated. 

(Hand  augered) 

CP3-11 

0-1.5 

TD 

Clay,  dark  brown,  unconsolidated  with 
gravel  and  pebbles. 

(Hand  augered) 

CP3-12 

0-0.5 

Soil,  silty  clay,  dark  brown. 

0. 5-1.0 

TD 

Clay,  brown. 

(Hand  augered) 

CP3-13 

0-1.5 

Sand,  gravel,  pebbles,  unconsolidated, 
fill  material? 

1. 5-2.0 

TD 

Clay,  silty,  brown. 

(Hand  augered) 

CP 3- 14 

0-1.5 

TD 

Soil,  silty  clay. 

(Hand  augered) 

(Continued) 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

CP 3-15 
(A-2) 

0-5.0 

5. 0-6. 5 

6.5-15.0 
15.0-16.5  TD 

Clay,  dark  brown,  semi-plastic. 

Clay,  brown,  dense  and  dry  (Split  spoon 
sample) . 

Clay,  brown,  dense  and  dry. 

Clay,  brown,  dense  and  dry,  last  0.1  feet 
seemed  softer  and  moist. 

(Hollow  stem  augered) 

CP3L-1 

See  CP 3-13  sample  description. 

CP3L-2 

See  CP3-6  sample  description,  was  also 
hollow  stem  auger  hole  A-l. 

CP3L-3 

See  piezometer  P-5  sample  description,  L-3 
is  adjacent  to  piezometer  P-5. 

(Continued) 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


P-1 
(A- 3) 


0-1.5 

1. 5- 7.0 
7. 0-7. 5 

7.5- 20.0 

20.0-20.5 

20.5- 22.0 

22.0-24.5 

24.5- 26.0  TD 


Topsoil  and  gravel,  dark  brown. 

Clay,  brown,  plastic,  moist. 

Sand,  brown,  fine  to  very  fine,  uncon¬ 
solidated  . 

Gravel,  minor  sand,  brown;  gravel  as  large 
as  1-2  inches  across. 

Sand,  tan,  fine  to  very  fine,  unconsolidated. 

Clay,  reddish  brown,  wet  (Split  spoon 
sampled) . 

Clay. 

Clay,  greyish  brown. 


(Hollow  stem  augered) 


(CHEMICAL  DISPOSAL  PIT  HO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


P-2 
(  A-4  ) 


0-2.0 
2.0-5. 5 
5.5-17.0 
17.0-19.0 
19.0-20.0 
20.0-20.5 

20.5-35.0  TD 


Topsoil,  sand,  gravel  and  clay,  dark  brown. 
Sand,  tan,  fine  to  very  fine,  unconsolidated 
Gravel,  minor  sands,  tan,  unconsolidated. 
Clay. 

Clay,  brown  plastic  (Split  spoon  sampled). 
Clay,  greyish  brown,  plastic  (Split  spoon 
sampled) . 

Clay,  appears  to  turn  darker  grey  and  dis¬ 
tinctly  moist  after  25  ft.;  ^27  ft. 
driller  noted  clay  drilled  sandier. 


(Hollow  stem  augered) 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


P-3 

(A-5) 


0-8.0 

8.0-10.0 

10.0-10.5 

10.5- 10.9 
10.9-14.0 
14.0-18.0 
18.0-25.0 
25.0-26.4 
26.4-27.0 

27.0-27.3 

27.3-27.6 

27.6- 27.9 
28.0-28.6 

28.6- 29.0  TD 


Clay,  brown,  silty,  dry  appearing. 

Clay,  brown,  plastic. 

Clay,  brown  (Split  spoon  sampled). 

Clay,  sand  and  gravel  (Split  spoon  sampled) 
Clay,  brown 

Sand,  light  brown,  wet  and  creamy  texture. 
Clay,  brown 

Clay,  brown  (Split  spoon  sampled). 

Sand,  gravel,  coarse  brown  wet  (Split  spoon 
sampled) . 

Clay,  brownish  grey  silty  (Split  spoon 
sampled) . 

Sand,  gravel,  tan,  coarse  (Split  spoon 
sampled) . 

Clay,  brown  (Split  spoon  sampled). 

Sand,  coarse  tan  (Split  spoon  sampled). 
Clay,  brown. 


(Hollow  stem  auger ed) 


P-4 


See  P-3  log;  P-4  adjacent  to  P-3. 

(Hollow  stem  augered) 


(Continued) 


C-20 


•  -  ww\ 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location 

Designation 


Sample  Description 


0. 0-6.0 
6.0-17.5 

^11 

17.5- 17.6 

17.6- 19.2 
19.2-20.5 
20.5-22.1 
22.1-25.0 

^25.0 
25.0-40.0 
40.0-41.8 
41.8-45.0 
45.0-46.0 
46.0-50.0 
50.0-51.3  TD 


Sand,  silty,  tan,  unconsolidated. 

Gravel  and  sand,  tan,  gravel  *0*5-1  Inch 
across . 

Samples  look  moist. 

Sand,  tan,  moist  (Split  spoon  sample). 
Clay,  brown  (Split  spoon  sample). 

Clay. 

Clay ,  greyish  brown  (Split  spoon  sample) . 
Clay,  greyish  brown. 

Clay,  dark  grey  (auger  bit). 

Clay. 

Clay,  brownish  grey  (Split  spoon  sample). 
Clay. 

Clay,  dark  grey,  wet  (Split  spoon  sample). 
Clay. 

Clay,  dark  grey,  wet,  appears  to  have  silt 
stringer  (Split  spoon  sample). 

(Hollow  stem  augered) 


(Continued) 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

P-6 

0-9 

Clay,  brown,  plastic. 

(A- 7) 

5.0-5. 7 

Clay,  brown  (Split  spoon  sample). 

9-10 

Clay,  sandy,  very  soft  augering,  moist. 

10-17 

Clay,  brown,  dry. 

17-19 

Sand,  brown,  fine  to  very  fine,  unconsoli¬ 
dated. 

19-20.4 

Sand,  tan,  very  fine,  moist,  unconsolidated 
(Split  spoon  sample). 

20.5-21.5 

Sand,  tan,  fine  to  very  fine,  strong  sol¬ 
vent  odor,  moist,  unconsolidated 
(Split  spoon  sample). 

22-23.5 

Sand,  tan,  fine  to  very  fine,  very  strong 
solvent  odor,  some  free  water,  uncon¬ 
solidated  (Split  spoon  sample). 

23.5-25.2 

Sand,  tan,  fine  to  very  fine,  free  water, 
strong  solvent  odor,  unconsolidated 
(Split  spoon  sample). 

25.2^26.5 

Sand. 

-V26.5 

Gravel. 

26.5-40  TD 

Sand,  gravel,  tan,  medium  to  fine,  gravel 
'vij  inch  across  and  well  rounded. 

formation  easily  collapses  and  heaves, 
unconsolidated . 


(Solid  and  hollow  stem  augered) 


s 


ir 


r 


Location 

Designation 


Sample  Description 


P-7 

0-4.5 

Sand,  gravel,  brown,  gravel  inch 

(A-8) 

across,  unconsolidated. 

4. 5-5. 8 

Clay,  brown,  hard  and  dry  (Split  spoon 

sample),  horizontal  parting  (?)  *'»0.1  ft. 

5.8-14.0 

Clay,  brown. 

14.0-15.8 

Clay,  brown,  dry,  breaks  easily  (Split 
spoon  sample). 

15.8-29.0 

Clay,  brown. 

29.0-30.0 

Clay,  brown,  very  moist  and  plastic,  sol¬ 
vent  odor  (Shelby  tube  sample. 

30.0-31.5 

Clay,  brownish  grey,  hard,  solvent  odor 
(Shelby  tube  sample) . 

31.5-33.4  TD 

Clay,  light  brownish  grey,  contained 
horizontal  black  silt  (?)  layers 
(Shelby  tube  sample) . 

(Solid  and  hollow  stem  augered) 

Rig  was  moved 

south  *\.5  feet  to 

obtain  a  soil  sample  from  a  depth  of  about  3 

feet  (vicinity  of  clay  contact) 

.  Sample  description  follows: 

2.0-2. 3 

Sand,  gravel,  dark  grey  moist,  unconsolidated 
(Split  spoon  sample) . 

2. 3-2.9 

Sand,  gravel,  tan,  unconsolidated  (Split 
spoon  sample) . 

2. 9-3.0  TD 

Clay,  reddish  brown,  hard,  dry  (Split  spoon 

(Continued) 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

P-8 

0-2.5 

Soil,  clay,  very  dark  grey,  unconsolidated 

(A-9) 

2. 5-4.0 

Clay,  reddish  brown. 

4. 0-5.0 

Sand,  gravel,  gravel  'vis  to  1  inch,  moist, 
unconsolidated. 

5. 0-6.0 

Sand,  gravel,  tan,  medium  to  fine,  gravel 
inch  to  1  inch  across,  rounded  to 
sub-rounded  (Split  spoon  sample). 

^7.5 

Sand,  gravel. 

“vll.5 

—  no  cutting  returns. 

14.0 

Sand,  silt,  tan,  plastic,  difficult 

augering,  unconsolidated  (Bit  sample) 

v25 

Sand,  tan,  fine  to  very  fine,  water,  un¬ 
consolidated. 

-v29 

Sand,  gravel,  tan,  medium,  unconsolidated. 

29.5 

Clay,  brown,  moist,  plastic. 

29.5-38  est 

Clay,  brown,  plastic. 

^38 

Clay,  grey,  estimated  depth  to  contact 
between  a  brown  and  grey  clay. 

45-45.8 

Clay,  grey,  moist  plastic  (Split  spoon 
sample) . 

45.8-46  TD 

Clay,  grey,  hard  (Split  spoon  sample). 

(Solid  stem  augered) 


(Continued) 


I 


I 


I 


! 


CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location 

Designation 

Depth 

(Feet) 

Sample  Description 

P-9 

(A-9) 

%28 

See  P-8  log  to  28  feet;  P-9  about  10  feet 
adjacent  to  P-8. 

Clay. 

28.5-30.0  TD 

Clay,  grey  with  black  streaks,  semi¬ 
plastic,  sample  parts  along  preferred 
horizontal  planes,  split  spoon  was 
pushed  in  rather  than  driven  as  all 
other  split  spoon  samples. 

(Hollow  stem  augered) 

(Continued) 

C-25 


•V 


1~  «  -  a  _  «  _  , 


(CHEMICAL  DISPOSAL  PIT  NO.  3  FIELD  SAMPLE  DESCRIPTIONS  -  continued) 


Location  Depth 

Designation  (Feet)  Sample  Description 


P-10 
(A- 10) 


0^2 
2-5.0 
5. 0-6. 4 
6.4-10.0 
10-10.5 

10^14 

a-14 

15.0-16.3 

16.3^21 
o.  21-25.0 
25.0-26.2 

26.2-28.0 

28.0-29.0 

29.0-29.6  TD 


Clay,  sandy,  almost  black. 

Sand,  gravel,  brown,  unconsolidated. 

Clay,  sandy,  reddish  brown,  dry. 

Sand,  brown,  unconsolidated. 

Sand,  gravel,  tan,  slight  solvent  odor, 

unconsolidated,  (Split  spoon  sample). 

Sand,  gravel,  gravel;  %  to  2-inches 
across,  rounded,  unconsolidated. 

Clay. 

Clay,  reddish  brown,  dry,  breaks  easily, 
very  slight  solvent  odor  (?). 

Clay. 

Sand . 

Sand,  gravel,  tan,  wet,  no  odor,  unconsoli 
dated. 

Sand. 

Sand,  gravel,  tan,  wet,  unconsolidated 
(Split  spoon  sample). 

Clay,  reddish  brown. 


(Hollow  stem  augered) 


Wall  Completion  Log:  Sheet  1/2 


Sheet 


1 


of 
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Boring  or  Well  No.  1 _  Protect  Jjiii  AFB  IRP  Phase  11 

Ltratlff"  Chemical  Disposal  Nos.  1&2  Log  Recorded  By  R.  Belar. 

Area  Coiraapondlng  Tap*  »  -  - 


Conetnictlon  etarted  11/9/82  completed _ 1.1/10/82 


Total  depth  drilled  (ft)  _ 

Hole  diameter  (ft)  ^  1/  ^-inch _ 

Drilling  method  Air  rotarv  with  casing  drive 
Problems  encountered  during  drilling  None  _ 


Water  source  for  drilling  and  completion  procedures  Hill  AFB  potable  system 


Number  and  type  of  samples  rniiArrad  Air  rotary  composite  (2  )  for  visual _ 

examination  and  potential  chemical  analysis. _ 

Sample  Interval  (ft-ft)  14-18:  27-32  environmental _ 

Storage Ice  chest  and  Bioenvironmental  Engineer  refrigerator. _ 

Casing  type  Stcel _ . _ Diameter  (ft)  °‘56  _ ' 

Depth  of  casing  (ft)  Z§  -.3 _ (6  3/ 4- inch)  _ _  ...  .. 

Screen typ.  Stainless  sueel^lam,t<>f 0.5  (5  5/3-inch) 

Slot  «|7A  0 . 010-inca _ Screen  Interval  (ft-ft)  26.0-31.0 _ 

Type(s)  of  glue  used  to  Join  casing  none;  welded _ 

Type  of  gravel  pack  used  None  ;  natural  pack _ 

Amount  of  gravel  pack  used  -  _ 

Grain  size  distribution  of  gravel  pack _ _ 

Lithology  of  gravel  pack  -- _ 

Source  (company  and  quarry/pit) _ II _ 

Interval  of  gravel  pack  (ft-ft)  -- _ _ 

Interval  of  bentonite  seal  (ft-ft)  _ 

Interval  of  grouting  (ft-ft)  . . . . 

Description  of  security  measures  Plastic  coT.vorossioi.*  plug  witn  iochin^  wing  nut. 


HOTL:  jf  Johnson  telescoping  screen  (5.5')  with  k-packer. 


Padlock  ID  NO  _  P592  I  nratlnn  nf  \tayla\  EHZ  ^  »i°enC  i-~iee  - 

Radian  (3>,  CD1  (!) ,  U3TL  (1) 


Sheet  2,  nf _ 2_ 


Well  Completion  Log:  Sheet  2/2 


Boring  or  Well  No.  M-  1 _ 

Locate"  Chemical  Disposal  Nos.  1&2 


Hill  AFE  IRP  Phase  II 
rded  Bv  R.  Belan _ 


Construction  Schematic 


riii 


Project  nj-x-i-  ik 
Log  Recorded  By  R-  Be 
Corresponding  Tape  #  _n. 


Static  level  of  water  before _ _ (ft)  and 

»h»r  22 .5 _ (ft)  development _ 

Development  started  12/10/82 

Development  ended _ 1/14/83 

Quantity  of  water  discharged  during  development _ *  V-  3 _ (ft3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  sLl  x  2.7' _ 

PVC  ball  valve  bailer;  capacity;  0.08  ft3 


_ (ft)  development. 

12/10/82 

'  1/14/83 - 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


31.0 

30.1 


Development  S unmar' 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  11.8°C 
ranging  from  8.0  C  to  14.0  0  C.  Conductivity 
measurements  average  590  pmhos/cm  ranging  from  530 
to  700  pmhos/cm.  Measured  pH  values  averaged  7.1 
and  ranged  from  6.7  to  7.4.  Initial  discharges 
were  muddy  and  silty  tending  to  clear  up  later  in 
development.  A  slight  odor  to  ground  water  dis¬ 
charged  at  end  of  development  was  noticed. 


Well  Completion  Log:  Sheet  1/2 


Sheet _ - _ of _ L 


Boring  or  Well  No.  JlliL _  _ _  Project  Hllj~  AI'B  IRP  Phase  Ix 

location  Chemical  Disposal  Pit  Nos.  i_og  Recorded  By  R.  Be  lan 

1  &  2  Area  Corresponding  Tape  #_ll _ 


Construction  started _ 11/11/82 


completed _ 11/JL1782^ 


Total  depth  drilled  (ft) _ _ 

Hole  diameter  (ft)  ^6  1/^-inch _ 

Drilling  method  Air  rotarv  with  casing;  drive _ 

Problems  encountered  during  drilling  None _ 

Water  source  for  drilling  and  completion  procedures  Hill  AFB  notable  system 


Number  and  type  of  samples  rniiarraH  Air  rotary  composite  (  2  )  for  visual _ 

_ examination  and  potential  ciier.ical  analysis. _ 

Sample  interval  (ft-ft)  10- ib;  ^3-30 _  _ 

Storage Ice  chest  and  Bioenvironmental  Engineer  refrigerator. 

Casing  type  Steel _ _ _ Diameter  (ft)  °-  56  _ 

Depth  of  casing  (ft)  28. 1 _  (6  3/4- inch) _ _ _ 

Screen  type _  Stainless  sveel-^llimt)t<>r  ^  0.5  (5  5/^-inch) 

Slot  0.010-inca _ Screen  Interval  (ft-ft)  27 . 3-32 . 3 _ 

Type(s)  of  glue  used  to  |oln  riming  none;  welded _ 

Type  of  gravel  pack  used  Non  e _ 

Amount  of  gravel  pack  used  ~~ _ _ 

Grain  size  distribution  of  gravel  park _ 

L'thology  of  gravel  pack  _ 

Source  (company  and  quarry/pit)__II _ 

Interval  of  gravel  pack  (ft-ft)  -- _ _ 

Interval  of  bentonite  seal  (ft-ft)  _ II _ 

Interval  of  grouting  (ft-ft)  _ _ _ 

Description  of  security  measures  Plastic  co~..voression  plug,  witn  iocuinft  wing  nut. 


NOTH:  j!  Johnson  telescoping  screen  (5.5')  with  k-packe~ 


Padlock  ID  No _ ?592 _  i  nr  at  inn  Nil.  AFo  ^ioengi-ieer  (6) 

Radian  (3).  CDI  (1) ,  U STL  (1) 


C-29 


SSI  35/9 


RADIAN 


Well  Completion  Log:  Sheet  2/2 


Sheet  2  Qf _ 2_ 


Boring  or  Well  No  M-2  Project  Hill  AFB  IRP  Phase  II _ 

Location  Chemical  Disposal  Pit  Nos.  L0g Recorded  By  R.  Belan 

I1&2  Area  torraapnnritng  Tap*  #  -- 


-  I  J4r  Surface  static  level  of  water  before _ 26 . 6 _ (ft)  am 

-  L  J  rss. m  after — — — TT7iA,/fire,opment - 

Grout  Development  started _ lzr  1(>'“ _ 

-  i  Development  ended _ 1/14/83 _ 

Quantity  of  water  discharged  during  development _ •  2 _ (ft3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  3".  .x  2.7' 
PVC  ball  valve  bailer:  capacity:  0.08  ft3 


RADIAN 


Well  Completion  Log:  Sheet  1/2 


Sheet. 


Boring  or  Well  No.  M~  3 _ 

Location  Chemical  Disposal  Pit  Nos 

1&2  Area 


Construction  started . 


Hill  AFB  IRP  Phase  II 
srded  By  R.  Be  Ian _ 


Project  -HZZZ  21— 

Log  Recorded  By  R  •  Be 
Corresponding  Tape  #  ~~ 


completed. 


12/29/82 


Total  depth  drilled  (ft) _ 22 _ _ 

Hole  diameter  (ft)  ?  inch _ 

Drilling  method  Air  rotarv  with  casir.s;  drive _ ______ 

Problems  encountered  during  drilling  Difficult  to  detect  a  bottom  of  clay.  Drill 
rie  eot  stuck  due  to  bad  weather. 


Water  source  for  drilling  and  completion  procedures  hill  AFB  potable  system,  biode¬ 
gradable  drilling  foam  (Kim-Ko ,  Inc.) 


Number  and  type  of  samples  collected  Air  rotary,  composite 


or  visual 


Sample  Interval  (ft-ft) 
Storage  method(s) _ _ 


8-10:  24-30 
e  chest  and 


Casing  type  8"  Steel  and  4"  PVC _ Dlameter(ft)  22 

Depth  of  casing  (ft)  ^58  (4-inch) _ 

Screen  type  Slotted _ Diameter  (ft)  _ ! 

Slot  sire  1/8"  x  5";  2/foot  Screen  interval  (ft-ft) 

Type(s)  of  glue  used  to  join  casing  none:  welded _ 

Type  of  gravel  pack  used  None _ 

Amount  of  gravel  pack  used  -- _ 

Grain  size  distribution  of  gravel  park  _ 

Lithology  of  gravel  pack  -- _ 

Source  (company  and  quarry/pit) _ ZZ _ 


,  Diameter  (ft) 


0.56  (6  3/4”);  0.72  (8  5/3”) 


39  (8  5/8-inch)  &  drive 
0.3  (4- inch) 

,  _ 43-58 _ 


Interval  of  gravel  pack  (ft-ft)  _ : 

Interval  of  bentonite  seal  (ft-ft)  _ 
Interval  of  grouting  (ft-ft) 


Description  of  security  measures . 


and  capped  gravel  m  ahntllus . 

Plastic  compression  plug  with  locking  wing  nut. 


Padlock  ID  No.. 

P592 

1  nra, inn  nf  k.y/s)  H111  AF 3  ^engineer  (b) 

Radian 

(3).  CDI  (i>, 

U3TL  (I) 

Well  Completion  Log:  Sheet  2/2 


Sheet  _ 2 


Boring  or  Well  No.  M- 


Casing 


Disposal  Pit  Nos. 
1&2  Area 


Hill  AFB  IRP  Phase  II 
rded  Bv  R.  Belan  _ 


&  slots 

| 

* 

2 

? 

Graved 
Pack  8. 
2 


T3 

II 

-Backfill. 
&  FonfaJ- 
cion  1  £ 
Colla^s% 

2  I 


|i 

II 

Formaffp 

Collafrfe 

If 

TD:  92' 


Project  ***>  1 

Log  Recorded  By  R-  B 
Corresponding  Tape  #  _I 


Static  level  of  water  before _ 32  •  § _ (ft)  and 

mHar  33 . 0 _ fft)  development _ 

Development  started _ _ 

Development  ended _ 1/12/83 

Quantity  of  water  discharged  during  development  >6.0  m3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  111 —£■  2-7* 
PVC  ball  valve  bailer;  capacity:  0.08  ft3 


.(ft)  and 


_ (ft)  development . 

11/12/82 

1/12/83 


Depth  of  open  hole  inside  well _ 

Before  development _ ^58 _ (ft) 

After  development _ LLlZ _ (ft) 


nevpl  npwprif  .Snnwner 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.6°C 
ranging  from  10.0  C°to  11.0°C.  Conductivity 
measurements  averaged  390  umhos/cm  ranging  from  320 
to  460  umhos/cm.  Measured  pH  values  averaged  7.2 
and  ranged  from  7.1  to  7.4.  Initial  water  developed 
was  muddy  with  a  very  slight  odor  which  tended  to 
clear  up  by  the  end  of  development.  Water  would 
muddy  up  as  ground -water  level  drew  down  towards 
bottom. 


.  .-.  - 


C-32 


?.ai  nn 


RADIAN 


Well  Completion  Log:  Sheet  1/2 


Sheet  — 1 _ of _ — 


Boring  or  Well  No.  N~  4  _ _ _  Pro|ect  Hil1  AIB  IRP  phase  11 

t  ocetlon  Chemical  Disposal  Pits  Nos.  Log  Recorded 

1&2  Area  Corresponding  Tape  _ 


Construction  started _ 11/11/82  -  completed _ 11/12/82 


Total  depth  drilled  (ft) _ £j  zL  4  _ 

Hole  diameter  (ft)  ^6  l/--inch _ 

Drilling mmhnd  Air  rotarv  with  casing  drive _ 

Problems  encountered  during  drilling  Very  little  water  encountered  initially; 

set  screen  into  clay  (25 ')  to  act  as  a  sump. _ 

Water  source  for  drilling  and  completion  procedures  .  Hill  AFB  potable  system _ 


Number  and  type  of  samples  cniinrtad  Air  rotary  composite  (  2  )  for  visual 

_ examination.. .and  potential  ciieir.icai  analysis. _ 

Sample  Interval  (ft-ft)  18-22  ;  24-26 _ 

Storage mnhnri(«) Ice  chest  and  BioenvironTnental  Engineer  refrigerator. 

Casing  type  Stcel _ Diameter  (ft)  3/4  ) _ 

Depth  of  casing  (ft)  _ 22.2  (6  3/ 4- inch) _ _ _ 

Screen  type _  Stainless  steell^lam)>t<>r^  0.5  (5  5/^-inch) 

smtsira  0.0 10 -inch _ Screen  interval  (ft-ft)  20,4-25.4 _ 

Type(s)  of  glue  used  to  Join  casing  none;  welded _ 

Type  of  gravel  pack  used  None _ 

Amount  of  gravel  pack  used  -- _ 

Grain  size  distribution  of  gravel  pack  _ 

Lithology  of  gravel  pack  -- _ _ _ 

Source  (company  and  gnarry/pit)  ~~  _ 

Interval  of  gravel  pack  (ft-ft)  -- _ 

Interval  of  bentonite  seal  (ft-ft)  ~~ _ 

interval  of  grouting  (ft-ft)  _ 2 _ 2 _ _ _ _ _ 


Description  of  security  measures  Plastic  compress  ion  plus,  witn  locking  wing,  nut . 


K0T1  : 

Johnson  telescoping  scree'n  (5.5')  with  k-packer. 

Padlock  ID  No — P592 _ _ 

Radian  (3),  CDI  (1/,  UJTL.  (1) 


Location  of  key(s). 


Kill  AF3  liioenr.ineer 


C-33 


RADIAN 


Sheet  ___2__0f _ £_ 


Well  Completion  Log:  Sheet  2/2 


Boring  or  Well  No.  Jlzit _ _  Proiact  Hill  AFB  IRP  Phase  II 

i  ocation  Chemical  Disposal  Pits  Nos  .  Log  Recorded  By  R-  Belar. 

Area  Corresponding  Tape  _ 


Static  level  of  water  before _ ±  °  (ft)  and 

r*ace I  aH»r  23.8 _ (ft)  development _ 

Grout  |  Development  started - t/tatH! - 

I  |  Development  ended - zLL.  _ 

|  |  Quantity  of  water  discharged  during  development _ >0-  3 _ (ft3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  111  x  ZjlZ _ 

PVC  ball  valve  bailer;  capacity:  0.08  ft3 


23.8 


_ (ft)  development . 

12/9/82 


Depth  of  open  hole  inside  well _ 

Before  development _ 25 . 4 

After  development _ 25  ■  2 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.6°C 
ranging  from  10.0  C  to  ll.O'C.  Conductivity 
measurements  averaged  819  vimhos/cm  ranging  from  750 
to  900  pmhos/cm.  Measured  pH  values  averaged  7.1 
and  ranged  from  7.0  to  7.1  Initial  ground  water 
bailed  was  murky  and  light  brown.  There  was  very 
little  ground  water  in  well  to  develop. 


RADIAN 

Sheet  ^  of  ^ 

SlPHBTUB 

Well  Completion  Log:  Sheet  1/2 

Boring  or  Well  No  M-6_ .... 

Hill  AFB  IRP  Phase  II 

Location  Landfill  No . 

3  area  Loo  Recorded  Bv  R-  Be  lan 

Corresponding  Tape  M  _r- 

Construction  started . 


11/17/82 


completed. 


11/22/82 


Total  depth  drilled  (ft)  . . 22. _ 

Hole  diameter  (ft)  ^6  1/^-inch _ 

Drilling  method  Air  rotarv  with  casing.  drive 

Problems  encountered  during  drilling  Difficult  to  detect  a  bottom  of  cla) 


Water  source  for  drilling  and  completion  procedures  -Hill  AFB  notable  system 


Number  and  type  of  samples  rniiartad  None  _ 


Sample  Interval  (ft-ft) 
Storage  method(s) _ 

Paclnn  tuna  S  tCfil 


_ Diameter  (ft)  °-56  <6  3'  ■  0-72  (8J/3”) 

36.2  (6  3/ A- inch)  28  (8  5/ 3-inch) _ 

Stainless  scGel.:^|,IT(<ttttr(ft)  0,5  (53/S-inch) 

Qnraan  Interval  35.7-40.7 


Casing  type  aLcei _ Diameter  (ft)  _ 

Depth  of  casing  (ft)  36.2  (6  3/4- inch) 

Screen  type _ _ _  Stainless  sceei^„m,t<tMft}  C 

Slot  size  .0- 010- i-ncn _ Screen  Interval  (ft-ft) 

Type(s)  of  glue  used  to  join  rasing  none;  welded _ 


Type  of  gravel  pack  used  -sone 
Amount  of  gravel  pack  used  ~~ 
Grain  size  distribution  of  gravel  pack. 

Lithology  of  gravel  pack  _=c: _ 

Source  (company  and  quarry/plt)_ 


Interval  of  gravel  pack  (ft-ft)  _ 
Interval  of  bentonite  seal  (ft-ft) 


Interval  cf  grouting  (ft-ft) 


6- 5  ;  0v28  (annulus; 


Description  of  security  measures  Plastic  coT.vjression  plu%  wit  a  locking  wing  nut. 


Johnson  te.escoDir.e  screen  (5.5')  with  k-packer. 


NOTL  : 


Padlock  ID  Nn  P592 _ _ Location  of  key(s). 

Radian  (.3),  CDI  (1/,  UJTL  (i) 


Kill  AF3  hioengineer  v t> 7 


RADIAN 

Shaat  2  of  2 

Well  Completion  Log:  Sheet  2/2 

paring  nr  Wall  No  M-  6 

Pfoi^r.t  Hill  AFB  IRP  Phase  II 

Location  Landfill  No. 

3  area 

Loo  Recorded  Bv  H-  Be  lan 

Construction  Schematic 

Well  Completion  Log:  Sheet  1/2 


Sheet. 


Boring  or  Well  No.  Jll_Z _ 

Location  Landfill  No.  3  area 


Hill  AFC  IRP  Phase  II 

Log  Recorded  By  R.  Belar. _ 

Corresponding  Tape  #  ~~ 


Construction  started . 


11/17/82 


completed. 


11/22/82 


Total  depth  drilled  (ft)  ^ _ 

Hole  diameter  (ft)  2^.  _ 

Drilling m«thod  Air  rotary  wish  casing  drive _ 

Problems  encountered  durino  drilling  Screen  got  stuck  in  casing  requiring  a  pullout 
and  a  planned  reset  with  4"  PVC. Screen  damaged  but  useable. 


Water  source  for  drilling  and  completion  procedures  Hill  AFB  notable  syste 


Number  and  type  of  samples  cniiArtaH  Air  rotary  composite 


or  visual 


Sample  interval  (ft-ft) 


13-16:  17-22 


Storage  method(s) 


Ice  chest  and  Bioenvironmental  Engineer  refrigerator. 


Casing  typ6e"  StG5.1  j'l , PVC _ _  Diameter  (ft)  W-V#-W  vv/  "  '• 

Depth  of  casing  (ft)  1Q.8  (6  3/ 4_-  inch) _ 18.8  (4-inch) _ 

Screen  type _ Slotted _ Diameter  (ft)  0.3  (4-inch) _ 

Slot  ai7B  1/8"  x  5"  ;  2/ foot _ Screen  Interval  (ft-ft)  13.5-18.8 

Type(s)  of  glue  used  to  Join  casing  none;  welded _ 

Type  of  gravel  pack  used  ^l/4-3/8  gravel _ 

Amount  of  gravel  pack  used  ^  gallons _ 

Grain  size  distribution  of  gravel  park  _ 

Lithology  of  gravel  pack  Mixed 

Source  (company  and  gnarry/pit)  Construction  Drilling  International. 


0.56  (6  3/4") ;  0.3  (4-inch) 


Interval  of  gravel  pack  (ft-ft)  ""12 .5-19.5 

Interval  of  bentonite  seal  (ft-ft)  Noftg _ 

Interval  of  grouting  (ft-ft)  _ 2 _ 


Description  of  security  measures  P-astic  co~..vorossion  p.ug,  witn  locking  wing  nut. 


Padlock  ID  No  P592 _ _ 

Radian  (3) ,  CDI  (1) ,  U3TL  (1) 


.  Location  of  key(s) 


Kill  AF3  uioengineer 


RADIAN 

§haat  2  0f  2 

Well  Completion  Log:  Sheet  2/2 

RnringnrWAll  Nn  M-  7 

Prni.r«  Hill  AFB  IRP  Phase  II 

Location  Landfill  No. 

3  Area  Loa Racordad Hv  R.  Belan 

Construction  Schematic  | 

Static  leval  of  watar  before _ 1 _ 

attar  16  a _ (ft)  development _ 

Development  started _ 12/ 14/ 82 

Development  ended _ 1/ 14  /  8  3 _ 

Quantity  of  water  discharged  during  development _ 

Type,  size/capacity  of  pump  or  bailer  used  for  development ; 
PVC  ball  valve  bailer-,  capacit 


.(ft)  and 


0.2 

tht 


0.08  ft3 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


18.8 

18.8 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  9.3°C 
ranging  from  8.5°C  to  10.0’C.  Conductivity  measure¬ 
ments  averaged  550  umhos/cm  ranging  from  500  to  600 
umhos/cm.  Measured  pH  values  averaged  7.3  and 
ranged  from  7.1  to  7.5.  Very  little  ground  water  to 
develop.  Nothing  else  noted  unusual  during  develop¬ 
ment. 


Well  Completion  Log:  Sheet  1/2 


Sheet  _ of _ fL 


Boring  or  Well  No._iiI_i _ 

Location  Landfill  No.  3  Area 


Hill  AFB  I RP  Phase  II 

Log  Recorded  By  R.  Belar. _ 

Corresponding  Tape  #  ~~ 


Construction  started . 


11/12/82 


completed. 


Total  depth  drilled  (ft)  J -1 _ 

Hole  diameter  (ft)  ^6  l/^~inch _ 

Drilling  method  Air  rotarv  with  casir.?;  drive _ 

Problems  encountered  during  drilling  ~  ~ _ 


Water  source  for  drilling  and  completion  procedures  Hill  AFB  notable  syste 


Number  and  type  of  samples  collected 


Air  rotarv  conposite  (  2  )  for  visual 


Sample  Interval  (ft-ft)  0.7;  7-10 _ 

Storage method(s).Ifig  chest  and  Bioenvironmental  Engineer  refrigerator. 

C..ln, .y&'  Stoel  &  ABS  (4-inch)  oi«n«« m  °-56  (6  3M");0.3  (4-inch) 

Depth  of  casing  (ft)*  11  • 2  3/4-lnch)  :  ^  ,^~LnchJ 

c.mnn ABS  nlastic  At .... 0 . 3  (4-inch) 


Depth  of  casing  (ft)*  (b  o< 

Screen typ«  ABS  plastic _ 

Slot «i7«  1/4"  holes _ 

Type(s)  of  glue  used  to  Join  rawing  none 


_ Olameter(ft)  — _ 

.  Screen  Interval  (ft-ft) 


Type  of  gravel  pack  uswd  ^1/4- 3/ 8  gravel _ 

Amount  of  gravel  pack  used  ^18  gallons _ 

Grain  size  distribution  of  gravel  pack_iz _ 

Lithology  of  gravel  pack  Mixed _ 

Source  (company  and  quarry/plt)  Construction  Drilling  International 

Interval  of  gravel  pack  (ft-ft)  _ 

Interval  of  bentonite  seal  (ft-ft)  None _ 

Interval  of  grouting  (ft-ft)  _ 


Description  of  security  measures . 


Plastic  cov.oression  plug  with  locking  wing  nut . 


RADIAN 

Sheet  2  of  2 

CMPMAma 

Wall  Completion  Log:  Sheet  2/2 

(taring  nr  Wall  No  M-  9 

Prniert  Hill  AFB  IRP  Phase  II 

i  oration  Landfill  No. 

3  Area  Loo  Recorded  Bv  R-  Belan 

— . — -  -  "  '  ■  i  Corresponding  Tap*  a  ** 

Construction  Schematic  | 

Static  level  of  water  before _ i  ■  *> _ (ft)  and 

after  _ (ft)  development _ 

Development  started _ 12/9/82 _ 

Development  ended _ 1/14/83 _ 

Quantity  of  water  discharged  during  development _ ^2 . 0  rft3> 

Type,  size/capacity  of  pump  or  bailer  used  for  development  HI  x  -  •  Z _ 

PVC  ball  valve  bailer;  capacity:  0.08  ft3 


_ (ft)  development , 

12/9/82 

1/14/83 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


14.1 

10.5 


Development  Summary 


The  ground  water  discharged  during  primary  develop 
ment  had  an  average  field  temperature  of  5.3°C 
ranging  from  3.0°C  to  6.0#C.  Conductivity  measure 
ments  average  2,675  ymhos/cm  ranging  from  2,550 
to  2,850  wmhos/cm.  Measured  pH  values  averaged 
6.3  and  ranged  from  5.6  to  7.5.  Initial  ground 
water  discharged  was  murky  brown  slightly  clearing 
by  the  end  of  development,  although  not  entirely. 
Silt  and  clay  size  particles  enter  the  wells  as 
water  seeps  into  evacuated  well  bore. 


RADIAN 


Boring  or  Wall  No  M~  10- 


Well  Completion  Log:  Sheet  1/2 


Sheet _ i _ of _ — 


Projeet  IKP  -’nase  II 

Log  Recorded  By  R.  Be lan _ 

Corresponding  Tape  _ 


Construction  started . 


11/23/82 


completed. 


11/30/82 


Total  depth  drilled  (ft) _ £z _ 

Hole  diameter  (ft)  ^6  l/--inch _ _ _ 

Drilling mnthnri  Air  rotary  with  casing  drive _ 

Problems  encountered  during  drilling  None _ 


Water  source  for  drilling  and  completion  procedures  Hill  AFB  potable  syste 
small  amount  of  water  to  clean  out  inside  of  casing  upon  withdrawal. 


Number  and  type  of  samples  non«»rr«.i  Air  rotar 


Sample  interval  (ft-ft) 


Steel 


2-5;  vL3 


Casing  type_^±li _ Diameter  (ft)  w-^w  v”  w  ^  y 

Depth  of  casing  (ft)  _ 30.0(6  3/ 4- inch) _ _ _  18  (3  5/< 

Screen  type _ . _ _ _ Diameter  (ft)  -- Q (^  5/u-i 

Slot  <«i7B  C.OlO-inca  Screen  interval  (ft-ft)  28. 8-34.0 

Type(s)  of  glue  used  to  Join  casing  none;  welded _ 


0.56  (6  3/4");  0.72  (8  5/8") 


0.0(6  3/4-inch)  18  (8  5/8-inch) 

_ Diameter  (ft)  „0„-5  (5  5/3-inch) _ 


Type  of  gravel  pack  u*wd  None 
Amount  of  gravel  pack  used  _ 

Grain  size  distribution  of  gravel  pack. 

Lithology  of  gravel  pack  -- _ 

Source  (company  and  quarry/pit)_ 

Interval  of  gravel  pack  (ft-ft)  -- 
Interval  of  bentonite  seal  (ft-ft)  ~  ~ 
Interval  of  grouting  (ft-ft) _ 9.7 _ 1_ 


,  annulus ; 


Description  of  security  measures  Plastic  coT.'.'orossion  plug  witn  locking  wing  nut. 


Padlock  ID  Nr.  P592 _ 

Radian  (3),  CDI  (i>,  U3TL  (1) 


.  Location  of  key(s)_ — 


_  AF3  jjioengi.'.eer  \,b) 


RADIAN 

Sheet  2  0f  2 

Well  Completion  Log:  Sheet  2/2 

(taring  nr  Well  No.  M-10 

Project  Hill  AFB  IRP  Phase  II 

Location  Landfill  No. 

3  Area  Loo  Recorded  Bv  R .  Belan 

Construction  Schematic  j 

Staifi- 

lessi 

steel 

screen 


Static  laval  of  water  before _ 16 . 9 _ 

after _ (ft)  development _ 

Development  started _ 

Development  ended _ 

Quantity  of  water  discharged  during  development _ 

Type,  size/capacity  of  pump  or  bailer  used  for  development. 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development  ' 


.(ft)  and 


Development  Summa: 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.1°C 
ranging  from  8.0  C  to  11.5°C.  Conductivity  measure 
ments  averaged  680  ymhos/cm  ranging  from  600  to  750 
ymhos/cm.  Measured  pH  values  averaged  7.0  and 
ranged  from  6.5  to  8.1.  Initial  ground-water  dis¬ 
charges  were  initially  clear  turning  muddy/ cloudy 
as  the  water  level  drew  down.  The  muddy/cloudy 
appearance  diminished  by  the  end  of  development. 


C-42 


5  81  3579 


RADIAN 


Well  Completion  Log:  Sheet  1/2 


Sheet  _L_  of _ — 


Boring  or  Well  No _ GC'1 

Location  HAFB  Golf  Course 


Project  Hill  AFG  ISP  Phaae  II 

Log  Recorded  By  R.  Be  Ian _ 

Corresponding  Tape  *  ~  ~ _ 


Construction  started . 


12/4/82 

62 


completed. 


12/15/82 


Total  depth  drilled  (ft) _ _ _ _ 

Hole  diameter  (ft)  . .  ^  1/  inch _ _ 

Drilling m«thnri  Air  rotarv  with  casing  drive _ _ 

Problems encountered during  drilling  Rig  broke  down;  extreme  winter  weather  delayed 
drilling  nppraftnna;  rasing  refusal  ^50  ft.;  heaving  sands  precluded  sci een 
Water  source  for  drilling  and  completion  procedures  Hill  AFB  notable  system _ setting 


Number  and  type  of  samples  collected _ 


Sample  interval  (ft-ft)  -- _ _ _ 

storage  methnri(s) ...  ~  ~ _ 

Casing  typa  Stee^ _ Diameter  (ft)  0-56  (6  3/4  ) 

Depth  of  casing  (ft)  48.5  (6  3/4-inch) _ 

Screen  «yp«  Dppn  hole  in  casing _ Diameter  (ft)  _ 

Slot  si7a  -  -  _ Screen  interval  (ft-ft)  None 

Type(s)  of  glue  used  to  Join  casing  none;  welded _ 

Type  of  gravel  pack  used  -NOne _ 

Amount  of  gravel  pack  used  _ 

Grain  size  distribution  of  gravel  pack  _ 

Lithology  of  gravel  pack  -- _ 

Source  (company  and  quarry/pit)_H _ 

Interval  of  gravel  pack  (ft-ft)  -- _ 

Interval  of  bentonite  seal  (ft-ft)  ~~ _ 

Interval  of  grouting  (ft-ft)  2  1 _ 

Description  of  security  measures  Plastic  co:.vorcssion  n-ug  witn 


Plastic  co:.voress ior.  nlug  with  locking  wing  nut . 


Padlock  ID  No.. 

P592 

Inr.tinnnfb.yr.1  Kill  ATr-  dioengineer  vb) 

Radian 

(3) .  CDI  (1)  . 

U4TL  (1) 

Well  Completion  Log:  Shoot  2/2 


Boring  or  Wall  No.. 


Construction  Schematic 


a 

| 

Sand  £ 

■  Formafic 
Collapse 
&  Heave 


Sheet. 


GC-1 


Hill  AFB  IRP  Phase  II 
Log  Recorded  By  R*  Belan  . 
Corresponding  Tape  #JLI _ 


—(ft)*  development . 
11/12/82 
1/12/83 


Static  level  of  water  before _ 7  (ft)*  and 

mHmr  39 , 7 _ (ft)*  development _ 

Development  11/12/82  _ _ 

Development  ended - 1/12/83 _ 

Quantity  of  water  diacharged  during  development _  1-5 _ (ft3)* 

Type,  size/capacity  of  pump  or  bailer  used  for  development  3"  *  2.7' _ 

PVC  ball  valve  bailer;  capacity:  0.08  ft* 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  9.5°C 
ranging  from  9.0°C  to  10.5*C.  Conductivity  measure 
ments  averaged  934  vmhos/cm  ranging  from  800  to 
1,100  umhos/cm.  Measured  pH  values  averaged  7.7 
and  ranged  from  7.3  to  8.3.  Ground  water  boils 
down  quickly.  Discharge  water  becomes  light 
reddish  brawn  and  muddy,  no  odors.  Discharge  did 
not  clear  up  due  to  fine  silts,  sand  and  clay  j 

entering  well  bore. 


/vV'l.'.-VvSVv' 


.*«■  .**  .*»  .*»  >  . 


v- v  .  v- 


Stl  »79 


Wtll  Completion  Log:  Shoot  1/2 

Berman  Pond  Lag Barorriad By  R.  Be lan 

Total  dapth  drillad  (ft)  122  1/2 

Hoia diamatar (ft)  ^  1/ 2-inch  (48'-i22%9  ;  7-inch  (0-48') 

Drilling mathod  Air  rotarv  with  casir.s;  drive 

Pmhlama  ancountarad  during  drilling  6"  Casing  slipped  below  ground  level;  had  to 

be  retrieved;  heaving  sand  made  screen  setting  difficult. 

water  to  clean  casing  and  provided  hydraulic  head  to  helD  set  casing 

(all  should  have  been  removed  during  development  by  CD1  with  rig) . 
Numbarand  typaof  aampla«cQll+C*Sd  TO  tar'/  COfipOSite  (4  )  for  Visual 

Sampla  intarval  (ft.ftl  0-1;  10-12 ;  15-18  (CDI)  ;  30-35 

sioragamathori^.f  Ice  chest  and  Bioenvironmental  Engineer  refrigerator. 

Daalngtypa  Steel  Diamatar  (ft)  °*56  (6  3/4") 

Dantti  of  easing  ttti  109.3  (6  3/4-inch)  29  (8  5/8-inch) 

fioraantyp.  Stainless  stcel^-mat.,^)  0.5  (5  5/0-inch) 

Amount  of  graval  pack  uaad  -  - 

Grain  sirs  distribution  of  grfv*i  p*<;k 

Lithology  of  graval  pack  — 

Intarval  of  graval  pack  (ft.ft) 

Intarval  of  bantonita  seal  fft-ft)  - __ — - 

Intarval  of  grouting  rft.ft)  0-5;  0  ^  29  (annulus) 

Daaorintlon of aaeurity maaanraa  Plastic  COnurcSSion  plug  with  locking  wing  nut. 

wOTH:  1/  Johnson  telescoping  screen  (5.5’)  with  k-packer. 

Radian  (3),  CDI  (1),  USTL  (1) 

C-45 


--.v.  - 


•mitt 


p  API  AM 

Boring  or  Well  No _ 

ShMt  2  of  2 

Well  Completion  Log:  Sheet  2/2 

BPM-l  Hill  AFB  IRP  Phase  II 

i  Berman  Pond 

t  ag  Raeordad  By  R.  Belan 

Construction  Schematic 

5  5/1" 
S tail¬ 
less  f 
ateei 
'  Scraln 


.(ft)  and 


Static  level  of  water  before _ 95.5  (ft)  and 

«*»«  96.4  (Hj  development 

Development  started _ 1/13/83  _ 

Development  ended - 1/14/  83 _ _ _ 

Quantity  of  water  discharged  during  development^ _ (ft3) 

Type,  size/capacity  of  pump  or  bailor  used  for  development  — — ,•  7 
PVC  ball  valve  bailer:  capacity:  0.08  ft3. 


Depth  of  open  hole  inside 

Before  development _ ^113  screen  set _ (ft) 

After  development  1Q3-2  (ft) 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  ll.l’C 
ranging  from  11.0  C  to  11.5*C.  Conductivity  mea¬ 
surements  averaged  276  pmhos/cm  ranging  from  230 
to  315  umhos/cm.  Measured  pH  values  averaged  7.4 
and  ranged  from  7.1  to  7.6.  Water  discharge  was 
muddy  reddish-brown  during  developmend  due  to  for¬ 
mation  silts,  sands  and  clays  that  entered  through 
well  screen.  Water  level  drew  down  very  quickly 
and  recovered  very  slowly. 


WbI!  Completion  Log:  Shoot  1/2 


Sheet  _L_  of _ — 


Boring  or  Wall  No.. 
Location — fiSCBi 


Conatruction  startad . 


BPM-2 

Pond 


12/20/82 


Hill  AFB  IRP  Phase  II 

Log  Recorded  By_JL_S£laii _ 

Corraa ponding Tapa #  ~~ 


com  plat  ad. 


12/20/82 


Total  depth  drilled  (ft)  91 _ 

Hola dlamatar (ft)  2±  1/2-inch  M5'-84.7);  ^7-inch  (0  25’) 

Drilling  method  .  Air  rotary  wish  casir.t,  drive _ 

Protolama  ancountarad  during  drilling  6"  easing  slipped  below  ground  1< 


Watar  sourca  for  drilling  and  complatlon  procaduraa 


Numtoar and typa of  aamplaa col lactad  Air  rota 


Hill  AFB  no cable  svsteu 


osiCe 


or  visual 


Sampla intarval (ft*ft)  10-12;  20-22 

Storaga  mathod(s)Ice  che8t  gjd  Bioenvironaental  Engineer  refrigerator 

Casing typa_£H£i _ Dlamatar  (ft)  °--l6 -<«  3/4")  ;  0.72  (8  5/3 ") 

Oapth  of  casing  (ft)  84.7  (6  3/ 4- inch)  1  29  (8  5/ 3-inch) _ 

Screen  typa _  Stainless  steeli/,,.^.^  .  0..5  (5  5/D-inch)  ■  _ 

ttmtmirn  0.010-incu  gew«w imwvii 84.7-89. 7 

Type(s)  of  glue  used  to  Join  e««»ng  none;  welded  _ 

Typa  of  gravel  pack  u— <t  None 
Amount  of  gravel  pack  used  -- 
Grain  size  distribution  of  gravel  p*rV 

Lithology  of  gravel  pack  —  , 

Sourca  (company  and  quarry/pit) _ II _ _ 


Intarval  of  gravel  pack  (ft-ft)  — 

Intarval  of  bentonite  seal  (ft-ft)  _ ZZ 

Intarval  of  grouting  (ft-ft)  G~  $  i 

Description  of  security  measures _ 


(annulus; 


:o:^uression  plug  with  locking  wing  nut. 


6-inch  casing  with  driveshoe. 


Johnson  telescoping  screen  (5.5*)  with  k-packer . 


Padlock  ID  P592  Location  of  Bioengineer 

Radian  (3),  CDI  (1> .  UBTL  (1) 


Wall  Completion  Log:  Sheet  2/2 


Sheet. 


Boring  or  Well  No _ BPM*2 

Litton  Berman  Pond 


Construction  Schsmatic  I 


Project  Hill  AFB  IRP  Phase  II 

Log  Recorded  By  R.  Belan _ 

Corresponding  Taps  #_1Z _ 


Static  level  of  watsr  bsfore _ 61 .  8 _ (ft)  and 

after _ 56  9 _ (ft)  development _ 

Development  started _ 1/12/83 

Development  ended _  1/14/83 

Quantity  of  water  discharged  during  development  4 . 8  rft3% 

Type,  size/capacity  of  pump  or  bailer  used  for  development  -3."  —  2;,  7'-. 


_ (ft)  development 

1/12/83 

1/14/83 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


89.7 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  11.8°C 
ranging  from  11.4  C  to  12.0*C.  Conductivity  mea¬ 
surements  averaged  440  pmhos/cm  ranging  from  400 
to  490  ymhos/cm.  Measured  pH  values  averaged  7.2 
and  ranged  from  6.4  to  7.6.  Ground  water  discharge 
was  mainly  clear  with  occasional  cloudiness.  No 
odors  detected.  The  formation  was  very  productive. 


Screen  (891'  TD) 


Will  Completion  Log:  Shoot  1/2 


Sheet. 


Boring  or  Weil P"1 

■  .. _ _  Chemical  Disposal  Pit  Mo.  3 


Project 


Hill  AFB  IRP  Phase  II 


Construction  started . 


1/6/83 


Log  Recorded  By  R-  Belan 
Corresponding  Tape  * 


Total  depth  drilled  (ft)  26. Q _ 

Hole  diameter  (ft)  ^6  1/2-inch  (0-24.5);  2-inch  (24.5-26.0) _ 

Drilling m.,hod  Hollow- stem  auger _ 

Problems  encountered  during  drilling  firaaiai  parv  atoyaHi  ractrig  raguixiag  racing _ 

pullout  and  reseting  of  PVC  materials ;  no  obvious  contamination  encountered. 


Water  source  for  drilling  and  completion  procedures  Kone 


collected 


Number  and  type  of  samples  collected.  *  "  Split-spoon  soil  sample  colie 


for  chemical  analysis  remainder  for  viewin 


Sample  interval  (ft-ft)  20.5-22.0:  7.Q-7.5:  2Q.0-2Q.5.  24.5-26.0  TD _ 

Storage m.thrww,}  Ice  chest  and  Bioenvironmental  Engineer  refrigerator. 

Casing  type.  pvc _ Diameter  (ft)  0  2  (2~inch) _ 

Depth  of  casing  (ft)  23- 8 

snrnnntypnHand  slotted  last  7'  .  2  fllflgg.  Diameter  (ft)  JL.^.H-inchJ) _ 

Slot  ■tael/8"x2M  <3  1/2*  intervals  screen  interval  (ft-ft)  16»8~23-8 _ 

Type<s)  of  glue  used  to  join  r»»inq  Hone,  pressure  fitted  casing 

Type  of  gravel  pacK  umo  ^1/8"  washgravel _ 

Amount  of  gravel  pack  used  ^8  1/2  gallons 
Grain  size  distribution  of  gravel  p»«k  ~~ 

Lithology  of  gravel  pack  _ 

Source  (company  and  gii»rry/pi«)  Earth  Exploration  and  Drilling _ 

Interval  of  gravel  pack  (ft-ft)  (6%") ,  24. 5-26 .0  (2  ) _ 

Interval  of  bentonite  seal  (ft-ft)  5  -  12  (Volclay  and  cuttings) _ 

Interval  of  grouting  (ft-ft) 

Description  of  security  Steel  casing  with  locking  lugs. _ 


Padlock  ID  No.. 


.  Location  of  t»«y(»)  Hill  AFB  Bioen.zineer  (6] 


Radian  (3).  CDI  (1),  U3TL  (7) 


Sheet. 


Wall  Completion  Log:  Sheet  2/2 


Boring  or  Well  r~  L 

Loegtirm  Chemical  Disposal  Pit  No.  3 


Construction  Schematic 


m 


pf0ject  Kill  AF6  IRP  Phase  II 

Log  Racordad  By  ft-  Be  lan _ 

Corresponding  Tape  *  ~~ 


Static  level  of  water  before _ (ft)  and 

mhmr  17.7 _ (ft)  development  _ 

Development  started _ 1/25/83 _ 

Development  ended - £/7/.?.3 _ 

Quantity  of  water  discharged  during  development  0  •  5  m3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  ,1  7/16"i-x 
4.0'  PVC  ball  valve  bailer:  capacity:  0.05  ftJ 


Depth  of  open  hole  inside  well _ 

Before  development 


After  development , 


De ve  1 opment  Summa 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  11 *C 
ranging  from  10.8  C  to  12.0*C.  Conductivity  measure 
ments  averaged  560  ymhos/cm  ranging  from  550  to  600. 
Measured  pH  values  ranged  from  6.5  to  7.7  (?)  and 
averaged  7.2.  Water  was  mostly  clear  but  turned 
reddish  as  bailed  level  approached  bottom  of  piezo¬ 
meter.  Nothing  unusual  was  noted  during  bailings. 


ShMt 


1 


of 


2 


Well  Completion  Log:  Shoot  1/2 


Boring  or  Wall  Zl  Z. 

Loctlon  Chemical  Disposal  Pit  No.  3 


Hill  AFB  IRP  Phase  II 

Log  Rocordod  By  R-  Be  lan _ 

Corresponding  Tape  # _ II _ 


Construction  started ,  V$/83 


completed. 


1/10/83 


Total  depth  drilled  (ft)  36.0 _ _ _ _ 

Hole  diameter  (ft)  ^  6  1/ 2-inch 

Drilling  method  Hollow-stem  auger _ 

Problems  encountered  during  drilling  2-inch  PVC  got  stuck  In  auger  flights;  had  to 
reset  materials :  no  obvious  contamination  encountered. 


Water  source  for  drilling  and  completion  procedures  —ffPPfi _ 


Number  and  type  of  samples  collected 


-  Split-spoon  soil  sample 


collected 


for  chemical  analysis  and  vlewin 


Sample  interval  (ft-ft)  19  ■  0-20.5 


Casing  typ*  pvc _ Diameter  (ft)  0,2  (2-inch) 

Depth  of  casing  (ft)  36.0 

srmnntypnHand  slotted  last  O' .2  sides  ,_0,._2_  (2- inch)  . 

Slot  mrel/8"x2"  @1/2*  intervals  Screen  interval  (ft-ft)  25.0-36.0 
Type(s)  of  glue  used  to  join  n»«ing  Hone,  pressure  fitted  casing _ 


^1/8"  wash  gravel 


Type  of  gravel  pack  used  -L/  - _ 

Amount  of  gravel  pack  used  ~~ _ 

Grain  size  distribution  of  gravel  pack_u 

Lithology  of  gravel  pack  _ 

Source  (company  and  quarry/pit) _£a 


Interval  of  gravel  pack  (ft-ft) 

Interval  of  bentonite  seal  (ft-ft)  _ _ 

Interval  of  grouting  (ft-ft) 


^25-36 

^24-25 


Description  of  security  messures  Steel  casinr.  with  locking 


Padlock  10 

Radian  (3),  CDI  (1),  U3TL  (7) 


.  Location  of  Kill  AFS  Bioenzineer  (6) 


Well  Completion  Log:  Sheet  2/2 


Sheet. 


Boring  or  Well  No  2 

LooaHftn  Chemical  Disposal  Pit  No. 


Construction  Schematic  I 


Project  Kill  AFB  IRP  Phase  II 

Log  Recorded  By  R-  Ee*-an _ 

Correspond)  ng  Tape  #  __2Z _ 


Static  level  of  water  before _ _ (ft)  and 

after  21.9 _ (ft)  development _ 

Development  started _ 1/25/63  _ 

Development  ended - 2/7/83 _ 

Quantity  of  water  discharged  during  development _ LJL _ (ft3) 

Type,  size/capaeity  of  pump  or  bailer  used  for  development  ,.l  7/16"  x 
4.0'  PVC  ball  valve  bailer;  capacity:  0.05  ft3 


.(ft)  and 


_(ft)  development, 
1/25/63 
2/7/83 _ 


Type,  size/capaeity  i 
4.0'  PVC  ball 


Depth  of  open  hole  inside  well _ 

n 

Before  development  J  • 

After  development  35.5 


Development  Summa 


The  ground  water  discharged  during  primary  develop 
ment  had  an  average  field  temperature  of  11. 2 ’C 
ranging  from  11 *C  to  12 *C.  Conductivity  measure¬ 
ments  averaged  490  ymhos/cm  ranging  from  420  to  65 
ymhos/cm.  Measured  pH  values  averaged  6.7,  rang¬ 
ing  from  6.5  to  6.9.  Almost  all  bail  samples 
field  tested  were  clear  but  for  one  that  was  gray. 
Nothing  unusual  was  noted  during  development. 


Well  Completion  Log:  Sheet  1/2 


Sheet 


1 


of 


2 


Boring  or  Well  p~  2  Protect  Hill  AFB  IRP  Phase  II 

location  Chemical  Disposal  Pit  Ho.  3  |_og Recorded  By  R.  Be lan _ 

Corresponding  Tape  # _ LI _ 


Construction  started  1/10/83  completed  1/ 11/ 8i 


Total  depth  drilled  (ft) _ J _ _ _ 

Hole  diameter  (ft)  ^6  1/^,-inch 

Drilling m.thon  Hollow-stem  auger _ _ 

Problems  encountered  during  drilling  Sandy  zones  collapse  readily;  no  obvious 
contamination  encountered. _ 

Water  source  for  drilling  and  completion  procedures  Kone _ 


Number  and  type  of  samples  r-niiartad  1  ~  Split-spoon  soil  sample  (s)  collected 

for  chemical  analysis  remainder  for  viewing. 

Sample  interval  (ft-ft)  10,.  0-10.9;  25.0-27.0;  28.0-29.0;  29.0-29.5 

Storage  matnnd^  Ice  chest  and  Bioenvironmental  Engineer  refrigerator , 

Casing  typw  _ Diameter  (ft)  0-2  (2-inch) _ 

Depth  of  casing  (ft)  28.6 _ _ _ _ 

Screen  tyP»  Hand  slotted  last  5' .2  sides  Diameter  (ft)  0-2  (2-inch) _ 

Slnt«i™l/8,,x2”  e  1/2*  intervals  Seraan  Intarval  (ft-tt)  23.6-28.6 _ 

Type(s)  of  glue  used  to  join  naning  Hone,  pressure  fitted  casing _ 


Type  of  gravel  pack  u»«d  ^1/8-inch  washed  gravel 


Amount  of  gravel  pack  used  ^10  gallons 


Grain  size  distribution  of  gravel  park  — 


Lithology  of  gravel  pack . 


Mixed 


Source  (company  and  gnany/pit)  Earth  Exploration 


and  Drilling 


Interval  of  gravel  pack  (ft-ft)  _ 
Interval  of  bentonite  seal  (ft-ft) 
Interval  of  grouting  (ft-ft)  _ ! 


^22-28.6 

n.12-13 


Description  of  security  maaa..ra«  Steel  casinr.  with  locking  lugs. 


Padlock  ID  PS92 

Radian  (3).  CDI  (1),  UBTL  (7) 


Location  of  k«y(«)  Hill  AFB  Bioen^ineer 


LSI 


Sheet. 


Well  Completion  Log:  Sheet  2/2 


Boring  or  Well  Nn  3  Project  Hi^l  A F6  IRP  Phase  II 

i  .ocetion  Chemical  Disposal  Pit  No.  3  Log  Recorded  By  R-  Eelan _ 

.  -  ■  - — |  Corresponding  Tape #  ~~ _ 

Construction  Schematic  1 


Static  level  of  water  hefora  10.2  (ft)  and 

after  8 . 9 _ (ft)  development _ 

Development  1/25/83  _ 

Development  ended _ 2/7/83 

Quantity  of  water  discharged  during  development _ 2 . 0 _ (ft3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  I  ZZ1&1I  x — 
4.0*  PVC  ball  valve  bailer;  capacity:  0.05  ft3 


Depth  of  open  hole  Inside 

Before  development __28_t  6 - (ft) 

After  development  24. 1  (ft) 


Development  Summa 


The  ground  water  discharged  during  primary  develop 
ment  had  an  average  field  temperature  of  9.8*0 
ranging  from  8.5*C  to  11.0*C.  Conductivity  mea¬ 
surements  average  700  wmhos/cm  ranging  from  700 
to  710  vmhos/cm.  Measured  pH  values  averaged 
6.9  and  ranged  from  6.2  to  7.3.  Most  bail  sam-  1 
pies  were  clear  with  some  gray  as  water  level  drew 
down  to  bottom.  Nothing  unusual  was  noted  during 
development . 


RADIAN 


Well  Completion  Log:  Sheet  1/2 


Sheet. 


Boring  or  Well  Ma  P~  ^  Project  Hill  AFB  IRP  Phase  II 

Location  Chemical  Disposal  Pit  Ho.  3  Log  Recorded  By  R-  Be lan _ 

Corresponding  Tape  # _ LI _ 


Construction  started 


completed. 


1/12/83 


Total  depth  drilled  (ft)  18 _ . _ 

Hole  diameter  (ft)  %  8  1/^-inch _ 

Drilling methnri  Hollow-stem  auger _ 

Problems  encountered  during  drilling  Sandy  zones  collapsed  readily;  no  obvious 


Water  source  for  drilling  and  completion  procedures  Hone 


Number  and  type  of  samples  collected 


None 


Sample  interval  (ft-ft)  . 

Storage  method(s) _ 

Casing  typ«  pvc  Diameter  (ft)  (2-inch) 

Depth  jf  casing  (ft)  1?  •  ft _ 

Screen  typwHand  slotted  last  5' ,2  sides  Diameter  (ft)  0-2  (2-inch) 
Slot  «ti7»l/8"x2"  @  1/2'  intervals  Screen  interval  (ft-ft)  12.4-17.4 
Type(s)  of  glue  used  to  join  cawing  Hone,  pressure  fitted  casing _ 

Type  of  gravel  pack  u*Ad  ^l/S-inch  washed  gravel _ 

Amount  of  gravel  pack  used  5  gallons _ 

Grain  size  distribution  of  gravel  pack -I:: _ 

Lithology  of  gravel  pack  ^-lxeQ _ 

Source  (company  and  gnarry/pit)  Earth  Exploration  and  Drilling 


17.4 


Interval  of  gravel  pack  (ft-ft)  _ 

Interval  of  bentonite  seal  (ft-ft) 
Interval  of  grouting  (ft-ft)  _ 


^12-17.4  gravel  pack/natural  formation 


Description  of  security  measures  Steel  casinr.  with  locking  lugs. 


Padlock  ID  No.. 


,  Location  of  k»y(«)  Hill  AFB  Bioengineer  (6; 


Radian  (3),  CDI  (1),  U3TL  (7) 


RADIAN 


Wall  Completion  Log:  Sheet  2/2 


Sheet. 


Borlno  or  Weil  No._Zlit _ 

Location  Chemical  Disposal  Pit  No. 


Construction  Schematic 


Project  Hill  AFo  IRP  Phase  II 
Log  Recorded  By  R-  Eelan 
Corresponding  Tape  *  ~~ 


.(ft)  and 


1  7/16" 


Static  level  of  water  before _ 10  -0 _ 

after _ 8.2 _ (ft)  development _ 

Development  started _ 1/25/83 _ 

Development  ended - 11 7/93 _ 

Quantity  of  water  discharged  during  development _ 0-5 

Type,  size/eapacity  of  pump  or  bailer  used  for  development  i _ 

PVC  ball  valve  bailer;  capacity:  0.05  ft3 


Depth  of  open  hole  inside  well _ 

Before  development-  17.4 
After  development  16. U 


Development  Suzmna: 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  9.2°C 
ranging  from  9.0°C  to  10.0*C.  Conductivity  measure¬ 
ments  averaged  750  ymhos/cm  ranging  from  600  to  800 
umhos/cm.  Measured  pH  values  averaged  6.7  and 
ranged  from  6.5  to  7.0.  Initial  bailed  water  sam¬ 
ples  were  clear  becoming  reddish  by  the  end  of  the 
days  bailing  cycle.  Nothing  unusual  was  noted 
during  development. 


Wall  Completion  Log:  Sheet  1/2 


Sheet  _1_  of _ — 


Boring  or  Well  Nn  P~5 _  Project  Hill  AFB  IRP  Phase  II 

Location  Chemical  Disposal  Pit  ifo.  3  Log  Recorded  ny  R-  Be lan _ 

Corresponding  Tape  *  _ 


Construction  started _ 1/ 12/83 


1/13/83 


Total  depth  drilled  (ft)  -  50.4 _ _ _ 

Hole  diameter  (ft)  —  1/ 2-inch 

Drilling  method  Hollow-stem  auger _  _ 

Problems  encountered  d»dn?  drilling  Large  clay  section  greatly  slowed  auger  opera- 


Water  source  for  drilling  and  completion  procedures  Hone _ _ _ 


Number  and  type  of  samples  collected  ^  ~  Split-spoon  soil  sample(s)  collected 
for  chemical  analysis  remainder  for  viewin 


Casing  typ«  pvc _ Diameter  (ft)  0-2  (2-inch) 

Depth  of  casing  (ft)  50  -4 

Srrwan  typo  Hand  slotted  last  3' .2  sides  -Q-2  (2-inch) 

Slot  «u«.1Z8"x2"  @  1/2'  intervals  screen  interval  (ft-ft)  47.4-50.4 
Type(s)  of  glue  used  to  join  racing  Hone,  pressure  fitted  casing _ 

Type  of  gravel  pack  uaad  ^1/8"  washed  gravel _ 

Amount  of  gravel  pack  used  ^9  gallons  ;  2  1/2  gallons  on  backfilling 
Grain  size  distribution  of  gravel  park  -  - 

Lithology  of  gravel  pack  fr-ixea _ _ 


Source  (company  and  quarry/pit). 


Earth  Exploration  and  Drilling 


Interval  of  gravel  pack  (ft-ft)  45.4-50.4  _  _ 

Interval  of  bentonite  seal  (ft-m  44.9-45.4;  periodically  on  backfilling 

Interval  of  grouting  (ft-ft)  0"4 

Description  of  security  measures  Steel  casinr.  with  locking  lugs. _ 


Padlock  ID  No.. 


.  Location  of  Kill  AFS  Sioenaineer  (6) 


Radian  (3),  CDI  (1),  U3TL  (7) 


Sheet. 


Wall  Completion  Log:  Sheet  2/2 


Boring  or  Well  No  _  Project  Ki^l  AFo  IHP  Phase  II 

i  jpcatlon  Chemical  Disposal  Pit  No .  3  Log  Recorded  By  R-  Eelan _ 

— a  wi  ■  Corresponding  Tepe  #  .  ~  ~ _ 

Construction  Schematic  I 


Static  level  of  water  before  .  ^ .  7 _ (ft)  end 

after  20 . 3 _ (ft)  development _ 

Development  started _ 1/25/83  _ 

Development  ended - Z1J 1 83 _ 

Quantity  of  water  discharged  during  development  3 . 9 _ (ft3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  ^  — — — — 

4.0*  PVC  ball  valve  bailer:  capacity:  0.05  ft*. 


.(ft)  and 


_ (ft)  development, 

1/25/83 _ 

2/7/83 _ 


Depth  of  open  hole  inside  well 
Before  development 
After  development _ h. 


>150.1 

49.3 


Development  Sumna: 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.4'C 
ranging  from  10.0  C  to  12.0*C.  Conductivity 
measurements  averaged  380  umhos/cm  ranging  from  550 
to  630  umhos/cm.  Measured  pH  values  averaged  7.4 
and  ranged  from  6.9  to  8.0.  All  bailed  samples 
were  noted  as  clear.  Nothing  unusual  was  noted 
during  development. 


W«ll  Completion  Log:  Shoot  1/2 


Sheet. 


Boring  or  Well  No  P~  6  Project  Hill  AFB  IRP  Phase  II 

I  Chemical  Disposal  Pit  Ho.  3  Log  Recorded  By  R-  Be lan _ 

Corresponding  Tap*  # _ II _ 


Construction  started . 


1/25/83 


completed—]^/®! 


Total  depth  drilled  (ft)  ^0 _ _ _ 

Hole  diameter  (ft)  1/2- inch  _  _  _  _  _  _ 

Drilling  method  Kollow-stem  auger _ 

Problems •ncn.mturad during drtiiingEncountered  solvents  @  ^20  ft.:  san 
collapse  and  heave  which  stuck  auger  bit 


Water  source  for  drilling  and  completion  pm^-rnr—  HAFB  potable  water;  used  ^100  gallons# 
to  maintain  hydraulic  head  in  augers  for  emplacing  PVC;  scattered  Volclay 


on  ground  to  absorb  GW/solvent  moisture. 

Number  and  type  of  samples  collected  3-  Split-spoon  soil  sampl_e(s)  collected 
for  chemical  analysis  remainder  for  viewing. 


Sample  interval  (ft-ft)  5,0-5. 7;  19. 0-20. 4j  20.5-21^5;  22.0-23.5j  23.5-25.2 

an 


mratmraji 


raainqtyp*  Pvc  Diameter (ft)  0  2  (2-inch) 

Depth  of  casing  (ft)  _ 40.0 _ _ _ 

typo  Hand  slotted  last  5‘ .  2  sides  niam.tarftt)  _g.2  (2-inch) 
Slot  «i*«l/8"x2"  @  1/2*  intervals  screen  interval  (ft-ft)  35.0-40.0 
Type(s)  of  glue  used  to  join  raping  Hone,  pressure  fitted  casing _ 

Type  of  gravel  pack  u«oQ  None 

Amount  of  gravel  pack  used  ~~ _ 

Grain  size  distribution  of  gravel  pack_H _ 

Lithology  of  gravel  pack  — _ 

Source  (company  and  guarry/pit)  _ 


Interval  of  gravel  pack  (ft-ft)  Nor 
Interval  of  bentonite  seal  (ft-ft)  _ 
Interval  of  grouting  (ft-ft)  0~5 


ittered  on  ground 


Description  of  security  Steel  casinr.  with  locking  lugs. 


NOTES : 


#  %100  gallons  ground  water  bailed  to  waste  prior  to  first  samplin 


Psdlock  10  No  P592 _ 

Radian  (3),  CDI  (1).  U3TL  (7) 


,  Location  of  w»y(«)  Hill  AFB  Bioenzineer  (6] 


Wall  Completion  Log:  Shoot  2/2 


Sheet. 


Boring  or  Weil  p~* _  Project  Hill  AFB  IRP  Phase  II 

Loce«tf>"  Chemical  Disposal  Pit  No.  3  Log  Recorded  By  R-  Belan _ 

Corresponding  Tape  *  _ 


Construction  Schematic 


Static  level  of  water  before _ 2i.u  i 

after _ 19.9 _ (ft)*  development _ 

Development  started _ 1/31/83 

Development  ended _ ZiliAl _ 

Quantity  of  water  discharged  during  development _ 13. 3 

Type,  size/capacity  of  pump  or  bailer  used  for  development  .  ' 

4.0'  PVC  ball  valve  bailer;  capacity:  0.05  ft 


__  (ft)*  development . 

1/31/83 _ 

2/7/83 _ 


Depth  of  open  hole  inside  well— 
Before  development  ^40 . 0 
After  development  34.6 


The  ground  water  discharged  during  primary  develop 
ment  had  an  average  field  temperature  of  10.8°C 
ranging  from  10.5  C  to  11.0*C.  Conductivity  mea¬ 
surements  averaged  850  vmhos/cm  ranging  from  750 
to  950  umhos/cm.  Measured  pH  values  averaged  6.7 
and  ranged  from  6.6  to  6.8.  Bailed  water  samples 
were  mostly  clear  turning  slightly  murky  as  water 
level  drew  down.  Solvent  odors  from  the  ground 
water  were  noted  during  development. 


ti«C  18  C 


W«il  Completion  Log:  Shoot  1/2 


Sheet  -  1  of _ L 


Boring  or  Wall  1  Project  Hill  AFB  IRP  Phase  II 

Location  Chemical  Disposal  Pit  Ho.  3  Log  Recorded  By  R-  Be lan _ 

Corresponding  Tape  # _ ZZ. _ 


Construction  started  1/26/83 


completed. 


2/1/83 


Total  depth  drilled  (ft)  32  (hollow-stem  auger);  33.0  (split-spoon) _ 

Hole  diameter  (ft)  1 6  1/ 2-inch _ 

Drilling m.thQri  Hollow-stem  auger _ 

Problems  wncmmtarad  during  drilling  Solvent  smells  encountered;  PVC  broke  near  surfac 
required  reconstruction  of  piezometer. 


Water  source  for  drilling  and  completion  procedures  Hone _ 


Number ar>f< typa of aampiaa collected  3  ~  Split-spoon  soil  sample(s)  collected 

for  chemical  analysis  remainder  for  viewin 


-32 . 0 :  32.0-33.0:  29.0- 


Sample  interval  (ft-ft) 

S _  .  .  ^  _ 

refrigerator. 

Casing  typ»  pvc _ Diameter  (ft)  0-2  (2-inch) _ 

Depth  of  casing  (ft)  ^33.0  — 

Screen  typaHand  slotted  last  5'  .2  sides  Diameter  (ft)  ,Q.8.2  (2-inch) _ 

Slot  wi?wl/8"x2<*  @  1/2'  intervals  Screen  interval  (ft-ft)  28.0^33.0 _ 

Type(s)  of  glue  used  to  join  naming  None,  pressure  fitted  casing _ 

Type  of  gravel  pack  3/ 8- inch  (minus)  pea  gravel,  exposed  aggregate 

Amount  of  gravel  pack  used  ^9  1/2  gallons 
Grain  size  distribution  of  gravel  park  -- 

Lithology  of  gravel  pack  _  ..  , 

Source  (company  and  n„a„y/P»)  Ideal  Rock  Products,  South  Weber,  Utah 

Interval  of  gravel  pack  (ft-ft)  26.5-32.0 _ 

Interval  of  bentonite  seal  (ft-ft)  26.0-26.5 _ 

Interval  of  grouting  (ft-ft)  _ _ 

Description  of  security  measures  Steel  casing  vrith  lockine  lugs. _ 


Padlock  ID  No.. 


,  Location  of  kay^|  Hill  AFB  Bioenzineer  (6) 


Radian  (3).  CDI  (1),  U3TL  (7) 


Wtll  Completion  Log:  Shoot  2/2 


Sheet  _J_of _ L 


Boring  or  Well  7 

Location  Chemical  Disposal  Pit  No.  3 


Construction  Schematic  I 


Kill  A Ip  IRP  Phase  II 

Log  Recorded  By  R-  Eelan _ 

Corresponding  Tap*  a  ~~ _ 


Static  level  of  water  before _ 21.1 _ 

after _ 16 .4 _ (ft)  development  _ 

Development  started _ 1/28/83 _ 

Development  2/7/83 _ 

Quantity  of  water  discharged  during  development _ 

Type,  size/capacity  of  pump  or  bailer  used  for  develop 
VC  ball  valve  bailer:  capaclt 


.(ft)  and 


CemenC 

Grout 

1 

i 

I 

1 

1 

3 


_ (ft)  development, 

1/28/83 _ 


0.05  ft3 


l 

BackJ|Ll 


Depth  of  open  hole  inside 

Before  rieuelwpmant  ^33.0 

After  development  33,0 


velooment  Summa 


The  ground  water  discharged  during  primary  develop* 
ment  had  an  average  field  temperature  of  11.5*C 
ranging  from  11.0  C  to  12.0'C.  Conductivity  mea¬ 
surements  averaged  1,060  ymhos/cm  ranging  from  720 
to  1,400  umhos/cm.  Measured  pH  value  was  6.6. 
Bailed  water  samples  were  mostly  clear  and  early  in 
development  turned  murky  red  as  the  water  level 
declined.  Solvent  odors  from  the  ground  water  were 
noted  during  development. 


Well  Completion  Log:  Sheet  1/2 


ShMt 


1 


of 


2 


Boring  or  Well  p~  8  Project  Hill  AFB  IRP  Phase  II 

Location  Chemical  Disposal  Pit  Ho.  3  Log  Recorded  By«iL_§elan _ 

Corresponding  Tape  •  ~~ 


Construction  startsd _ 1/27/83 


completed  1/28/83 


Total  depth  drilled  (ft)  —46 _ _ _ 

Hole  diameter  (ft)  ^4  1/2- inch 

Drilling  method  Solid- stem  auger _  _ .  . 

Problems encountered  during  drilling  Sand  intervals  collapsed  easily  requiring 

_ completing  a  deeper  piezometer  than  planned. _ 

Water  source  for  drilling  and  completion  procedures  JjgJ1? _ 


Number  and  type  of  samples  1  ~  Split-spoon  soil  sample  (s)  collected 

for  chemical  analysis  remainder  for  viewing. 

Sample  interval  (ft-ft)  5.Q-6.0:  45.Q-45.8-.  45. 8-46 .0 _ 

Storage method^)  Ice  chest  and  BloenvironmentJil  Engineer  refrigerator. 


i  C? 


Casing  type  _ Diameter  (ft)  Q-2  (2- inch) 

Depth  of  casing  (ft)  .41.5.  ...  ... 

typ»  Hand  slotted  last  8' .2  aldflL  Diameter  (ft)  J2..2  ^2-inch) 
Slot  <ii*el/8"x2"  @  1/2'  intervals  Screen  interval  (ft-ft)  33.5-41.5 

Type(s)  of  glue  used  to  join  «e«>nq  Hone,  pressure  fitted  casing _ 


Type  of  gravel  pack  —ed  3/8-inch  (minus)  pea  gravel,  exposed  aggregate 


Amount  of  gravel  pack  used . 

Grain  size  distribution  of  gravel  pack_UL 
Lithology  of  gravel  pack . 


^6  gallons 


Mixed 


Source  (company  and  quarry/pit). 


Ideal  Rock  Products,  South  Weber,  Utah 


Interval  of  gravel  pack  (ft-ft)  _ 

Interval  of  bentonite  seal  (ft-ft) 
Interval  of  grouting  (ft-ft)  _ 


^32 .5-41.5 


^31 .0-32.5 


Description  of  security  measures  Steel  casing  with  locking  lugs. 


Padlock  ID  Nn  P592 


Radian  (3).  CDI  (1),  U3TL  (7) 


,  Location  of  Kill  AFB  Bioenzineer  (6] 


Wall  Completion  Log:  Sheet  2/2 


Sheet  _2_of _ L 


Boring  or  Well  No  8 

Loca^n  Chemical  Disposal  Pit  No.  3 


Construction  Schematic  I 


Project  Hill  AFo  IRP  Phase  II 

Log  Recorded  By  R-  Eelan _ 

Corresponding  e  -  - 


■—Cement 

Grout 


Static  level  of  water  before _ 23. U _ 

■Her  22.7  {»)  development _ 

Development  started _ 1/28/83 _ 

Development  2/7/83 _ 

Quantity  of  watar  discharged  during  development  1  •  C 
Type,  sfze/capacfty  of  pump  or  bailer  used  for  development 
4.0'  PVC  ball  valve  bailer;  capacit 


.(ft)  development. 


Depth  of  open  hole  inside  well _ 

Before  development,  41.5 _ 


.(ft)  and 


L° _ (ft3) 

tent  -3-  7/16"  x 
0.05  ft3. 


After  development . 


37.1 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.8°C 
ranging  from  10.0  C  to  11.0*C.  Conductivity  mea¬ 
surements  averaged  510  pathos /cm  ranging  from  500 
to  550  pmhos/cm.  Measured  pH  values  averaged  6.9 
and  ranged  from  6.4  to  7.3.  Initial  water  samples 
clear  turning  gray  as  water  level  declines  to 
bottom.  By  the  end  of  development  the  ground  water 
tended  to  stay  clearer  longer. 


«  4i 


Wall  Completion  Log:  Sheet  1/2 


ShMt. 


.of. 


Boring  or  Well  No 


P-  9 


Project 


Hill  AFB  IRP  Phase  II 


i  Chemical  Disposal  Pit  Ko.  3  Log  Recorded  Ry  R-  Be lan 


Corresponding  Tape  * . 


Construction  started  1/28/83 


completed. 


1/28/83 


Total  depth  drilled  (ft)  28.5  (6  1/2-inch)  ,  28.5-30.0  (2-inch  split-spoon) 

Hole  diameter  (ft)  ^  6  1/ 2-inch _ 

Drilling  method  Hollow-stem  auger _ 


Problems  encountered  during  drilling. 


Water  source  for  drilling  and  completion  procedures  Hone 


Number  and  type  of  samples  rniiarrnH  Split-spoon  soil  sample  to  confirm  clay. 

Sample  interval  (ft-ft)  28.5-30.0  _ 

Storage Ice  chest  and  Bioenvironmental  Engineer  refrigerator. _ 


Casing  type. 


PVC 


,  Diameter  (ft) 


0.2  (2-inch) 


Depth  of  casing  (ft)  27.9 


fior«i.ntyp«.Hand  slotted  last  3*. 2  sides  ni«m«tar^  Jb2  (2-inch) 
Slot  «i7«l/8"x2"  @  1/2'  intervals  Screen  interval  (ft-ft) 


24.9-27.9 


Type(s)  of  glue  used  to  join  rawing  Hone,  pressure  fitted  casing 

Type  of  gravel  pack  used  3/8-inch  (minus)  pea  gravel,  exposed  aggregate. 


Amount  of  gravel  pack  used  ^3  gallons 


Grain  size  distribution  of  gravel  park  — 


Lithology  of  gravel  pack . 


Mixed 


Source  (company  and  gnarry/pit)  Ideal  Rock  Products.  South  Weber,  Utah 

Interval  of  gravel  pack  (ft-ft)  ^24 . 9-27. 9 
Interval  of  bentonite  seal  (ft-ft)  „ 

Interval  of  grouting  (ft-ft) 


18.0-18.5 


Description  of  security  measures  Steel  casinr.  with  locking  lugs, 


Padlock  ID  No._LL2*_ 


Radian  (3),  CDI  (1),  U3TL  (7) 


.  Location  of  w»y^  Hill  AFB  Bioen.tineer  (6) 


C-65 


set 


RADIAN 


Sheet. 


Wall  Completion  Log:  Sheet  2/2 


Boring  or  Well  _ 

Location  Chemical  Disposal  Pit  No.  3 


Construction  Schematic 


Project  Hill  AFd  IRP  Phase  II 

Log  Recorded  By  R-  Belan _ 

Corresponding  Tape  *  ~  ~ _ 


Static  level  of  water  before _ ^  1 _ (ft)  and 

mttmr  21.4 _ (ft)  development _ 

Development  started _ 1/29/83  _ 

Development  ended.  2/7/83 _ 

Quantity  of  water  discharged  during  development  _  2.5  m3) 

Type,  size/capacity  of  pump  or  bailer  used  for  development  1  7/16"  x _ 

4.0'  PVC  ball  valve  bailer:  capacity:  0.05  ft3. 


.(ft)  and 


_ (ft)  development . 

1/29/83 


Depth  of  open  hole  inside  well _ 

Before  development  ,  27 .9 _ (ft) 

After  development _ 26_J) _ (ft) 


Development  Summer 


The  ground  water  discharged  during  primary  develop¬ 
ment  had  an  average  field  temperature  of  10.5°C 
ranging  from  10.0  C  to  11.0’C.  Conductivity  mea¬ 
surements  averaged  470  ymhos/cm  ranging  from  450 
to  525  umhos/cm.  Measured  pH  values  averaged  6.7 
and  ranged  from  6.4  to  6.8.  Early  bailed  water  was 
clear  which  turned  reddish  as  water  level  quickly 
declined. 


W«II  Completion  Log:  Shoot  1/2 


Sheet 


1 


of 


2 


Boring  or  Wall  No  P~  10  Project  Hill  AFB  IRP  Phase  II 

Lm.att«w  Chemical  Disposal  Pit  Ho.  3  Log  Recorded  ay  R-  Be lan _ 

Corresponding  Tape  * _ II _ 


Construction  started 


1/28/83 _ completed _ 1/28/83 


Total  depth  drilled  (ft)  28  (6  1/2  inch);  28-29.6  (2-inch  split-spoon) 

Hole  diameter  (ft)  ^6  1/2-inch _ 

Drilling mathnd  Hollow-stem  auger _ 

Problems  encountered  during  drilling  Encountered  solvent  smelling  soils _ 


Water  source  for  drilling  and  completion  procedures  None 


Number  and  type  of  samples  rniiar^aH  ^  ~  Split-spoon  soil  sample(s)  collected 
_ for  chemical  analysis  remainder  for  viewing. 

■<Umni.in.irv.iiH.iti  3. 0-6. 4;  10.0-10.5;  15.0-16.3;  25.0-26.2;  28.0-29.6 
Storage methodfr)Ice  chest  and  Bioenvirorvmental  Engineer  refrigerator _ 

Caaing  typ*  pvc _ Diameter  (ft)  _°  -2  (2-inch) _ 

Depth  of  casing  (ft)  25.5* 

Soraantyna  Western  Plastics  prefab . a crnniamatar^  --0.2  (2-inch) _ . _ 

Slot  gi>a  ^l/64"xl-5/8M0^84  ft.  Screen  interval  (ft-ft)  20.5-25.5 _ 

Type(s)  of  glue  used  to  join  paging  Hone,  pressure  fitted  casing _ 

Type  of  gravel  pack  »«««  None  -  natural  formation  used. 

Amount  of  gravel  pack  used  ~~ 

Grain  size  distribution  of  gravel  park  -- 

Lithology  of  gravel  pack  — _ 

Source  (company  and  guarry/plt)  ~~ _ 


Interval  of  gravel  pack  (ft-ft)  _ _ 

Interval  of  bentonite  seal  (ft-ft)  ^18-22** _ 

Interval  of  grouting  (ft-ft)  _ _ _ _ 

Description  of  security  measures  Steel  casinr.  with  locking  lugs. _ 

_ NOTES:  *  Purpose  was  to  screen  at  a  higher  level  than  the  screen 

_ at  nearby  P-6. _ 

_ **-Soge  Vo-lclav  mav  be  across  screen. _ 


Padlock  ID  No._£12i 


Radian  (3).  CDI  (1),  U3TL  (7) 


.  Location  of  kay/g^  Hill  AFB  Bioensineer  (6)  _ 


Sheet. 


Well  Completion  Log:  Sheet  2/2 


Boring  or  Well  No.  _ _ Project  Hill  AFo  IRP  Phase  II 

location  Chemical  Disposal  Pit  No.  3  Log  Recorded  By  R-  Eel  an 

Corresponding  Tape  a  ~~ _ 


Construction  Schematic 


Static  level  of  water  before  23.9 

after  23.2 _ (tt)  development _ 

Development  etartart  1/31/83  _ 

Development  ended _ 2JJUL1 _ 

Quantity  of  water  discharged  during  development _ IL 

Type,  size/capacity  of  pump  or  bailer  used  for  development . 


.(ft)  and 


Depth  of  open  hole  inside  well. 

Before  development _ 

After  development _ 


^26.9 

26.7 


velooment  Summar 


The  ground  water  discharged  during  primary  develop 
ment  had  an  average  field  temperature  of  11.3°C 
ranging  from  11.0  C  to  11.5#C.  Conductivity  mea¬ 
surements  averaged  890  ymhos/cm  r*nging  from  720 
to  1,050  ymhos/cm.  Measured  pH  values  were  not 
available.  Water  level  quickly  drew  down  to  the 
bottom.  Discharge  colored  red  with  silt. 


U.S.  Army  Corps  of  Engineers  Soil 
-  Description  Vicinity  of  Berman  Pond 
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DAILY  REPORT 
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:SAIT  LAKE  CITY,  UTAH  84116: 
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APPENDIX  D:  FIELD  DATA  SUMMARIES 

o  Summary  Logs  of  Daily  Activities 
(Includes  Drilling  Activities) 


(pp.  D-l  through  D-116) 


Sh— t  1  n< _ 1 


RADIAN 
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Log  of  Doily  Activities 


iw  18  October  1982  (Monday)  Loo Rocofdod Bv  Be lan 

Project  Hill  A^B,  IRP  Phase  II  SLpondln0 T.po # _NM_ 

Location  Salt  Lake  City.  UT _ 

Personnel  on  Site  Rick  Belan  (Radian)  ,  Robert  Vandervort  (Radian) 


Tims  (Military) 

Activity  or  Event 

^0700 

Depart  Austin,  Texas  with  field  gear  for  temporary 
assignment  to  the  Radian  Salt  Lake  City,  Utah  office  for 
conducting  the  Hill  Air  Force  Base  IRP  Phase  II  field 
investigation. 

0815 

Begin  conducting  review  of  information  received  from 

Hill  AFB  and  UBTL . 

^mo 

Arrived  Salt  Lake  City,  pick  up  a  field  car  and  proceed 
to  Radian  office. 

-vl200 

Arrived  at  Radian  office  and  met  with  Robert  Vandervort 
(Program  Manager)  to  discuss  the  Hill  AFB  project,  weeks 
activities,  safety  program  and  support  activities. 

^1520 

Conducted  coordination  calls  with  U3TL,  ESC,  and  Hill 

AFB  to  notify  of  field  plans  and  current  activities. 

163C 

Resume  data  analysis . 

1G3C 

End  of  day's  activities. 

_ D-l _ _ 

Log  of  Daily  Activities 


ctober  1982  (Tuesday) 
AFB,  IRP  Phase  II 


Log  Recorded  By  R-  BeJ-an 
Corresponding  Tape  #_Ii L£ _ 


Time  (Military) 

Activity  or  Event 

073C 

Begin  data  review  and  analysis  of  the  Kill  AFB  waste 
site  studies  for  developing  an  air  rotary  drilling  plan 
for  the  field  investigation. 

1230 

Conducted  coordination  calls  with  Construction  Drilling 
International  (CDI)  ,  u'URI ,  UBTL  and  field  equipment 
vendors;  coordinating  with  Robert  on  field  safety  plan. 
Begin  writing  purchase  orders  for  drilling  contractors 
and  supplies. 

1330 

Lunch . 

1400 

Resume  field  investigation  activities.  Contacted  Keith 
Davis  (Hill  AFB)  and  Dr.  Howard  Ross  (UURI)  to  set  up  a 
project  orientation  and  meeting  for  Wednesday. 

1600 

Called  UBTL  and  coordinated  with  Jim  Nelson  on  field 
activities.  He  noted  Jim  Cochran  will  be  assisting  on 
the  field  project.  We  set  up  for  Jim  to  meet  at  our 

Salt  Lake  City  office  Wednesday  (20  October  1SS1)  to 
purchase  and  pick  up  field  safety  equipment. 

163G 

Went  to  purchase  and  pick  up  waste  site  marking  flags  at 
Konsen  Engineering  Co.  Returned  to  the  office  and 
resumed  field  development  activities. 

1900 

End  of  day's  activities. 

D-2 

RADIAN 
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ShMt  1  of _ 1 


Log  of  Daily  Activities 

Data  20  October  1982  (Wednesday)  log  Recorded  By  _  Belan _ 

Projpct  Hill  II  cT™,»nainoT«»«_NM _ 

Location,  Hill  AFB,  Utah 

Paraonnel  on  sita  Rick  Belan  (Radian).  Dr  Eng*  rF.si.) ,  Keith  Davis 

(Kill  AFB  CE),  Jin  Cochran  (UBTL) _ _ _ 


Tima  (Military) 

Activity  or  Event 

0830 

Begin  day's  activities.  Went  to  Kill  AFB  and  tnet  with 
Keith  and  Howard.  Keith  oriented  and  briefed  us  on  the 
waste  sites  after  which  he  took  us  out  to  see  them. 

1200 

Rick  and  Howard,  after  meeting  with  Keith,  went  to  the 
base  security  to  obtain  base  passes. 

1230 

Rick  and  Howard  met  to  discuss  base  aerial  photographs 
that  Howard  had  with  the  waste  sites  on  them.  Rich 
borrowed  the  aerial  photographs  for  study. 

1300 

Finished  meeting  with  Howard  and  went  to  purchase  field 
supplies . 

1500 

Returned  to  Radian  SLC  office.  Met  with  Robert  Vander- 
vort  for  a  field  safety  meeting  with  Jim  Cochran  (UBTL) 
on  our  soil  sampling  program  for  Thursday. 

162C 

Safety  briefing  completed  Jim  and  Rick  went  to  purchase 
and  pick  up  field  safety  equipment. 

1715 

Rick  went  with  Jin  to  UURI  to  pick  up  additional  aerial 
photographs  from  Dr.  Howard  Ross. 

1315 

Returned  to  Radian  (SLC)  office  and  picked  up  field  gear 
for  Thursday  soil  sample  coring. 

1900 

Break  for  dinner. 

2000 

Conducting  aerial  photograph  analysis  for  spotting 
initial  soil  coring  locations. 

2130 

End  of  day's  activities. 

D-3 


Sheet. 


Log  of  Dally  Activities 


n.t«  21  October  1982  (Thursday) 
Prn)«r.t  Hill  AFB,  IRP  Phase  II 

Location  Hill  AFB,  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian) 


Log  Recorded  By  K  • 
Corresponding  Tape  # 


Belan 

N/A 


Time  (Military) 


Activity  or  Event 


0730 

0345 


0905 


1000 


1030 


1130 


1430 


1500 


Begin  soil  sample  inventory  planning  and  control. 

Depart  for  Hill  AFB  to  meet  with  Keith  Davis  (Hill  Civil 
Engineering  Division)  and  Jim  Cochran  (UBTL) . 

Rick  discussed  preliminary  aerial  photograph  interpre¬ 
tation  on  Chemical  Disposal  Pits  Nos.  1,  2  and  3  with 
Keith  Davis  and  Michael  Trimeloni.  Both  are  with  the 
Base  Civil  Engineers.  We  discussed  upcoming  field 
activities . 

Rick  called  Farrell  Peterson  (CKI)  to  coordinate  when 
he  would  like  to  view  the  waste  site  areas. 

Rick  and  Jim  depart  Civil  Engineer  office  to  begin  soil 
sampling  at  Berman  Pond. 

Hand  augering  at  Berman  Pond  is  going  slow  due  to  diffi¬ 
culty  in  hand  augering.  Augered  materials  are  coarse 
gravels,  pebbles  ar.d  cobbles;  looks  like  fill.  Jo 
obvious  contamination  there  other  than  asphaltic  rubble 
on  the  surface. 

Completed  initial  augering  and  soil  sampling  at  Berman 
Pond.  Went  to  coordinate  with  Keith  on  a  field  storage 
equipment  room  and  for  anybody  that  might  know  of  the 
history  of  the  disposal  of  fluids  at  Chemical  Disposal 
Pits  Nos.  1  2  and  5.  Keith  noted  that  Phil  Goodrich 
(Hill  Civil  Engineering  Division)  had  disposed  waste  at 
the  sites  and  could  help. 

Rick,  Keith,  Jim  ar.d  Phil  went  to  Chemical  Disposal  Pits 
1,  2,  and  3.  Phil  described  what  he  remembered  occur¬ 
ring  at  each  site. 


Shaat  2  nl _ 2 


Log  of  Daily  Activities 


n,t«  21  October  1982  (Tuesday)  Log  Recorded  By  JL 

Project  Hill  AFB.IRP  Phase  II  Corresponding  Tape  4 , 

Location  Hill  AFB ,  Utah _ 

Personnel on Sita  Rick  Belan  (Radian).  Jin  Cochran  (UBTL) 


Tima  (Military) 


Activity  or  Event 


Belan 

N/A 


1530 


Keith  and  Phil  depart.  Jim  and  Rick  begin  soil  coring 
at  Chemical  Disposal  Pits  Nos.  1  and  2.  Coring  was 
very  difficult  due  to  pebbles  and  cobbles.  The  augerir.g 
at  Chemical  Disposal  Pit  3  was  easier  but  difficult  to 
get  samples  out  of  the  bit  due  to  the  "sticky  clay" 
nature  of  the  soil. 


1700 


1745 


Completed  initial  hand  augering  for  the  day,  recorded 
samples  and  completed  a  chain  of  custody  form.  Sludge 
material  was  recovered  in  the  vicinity  of  Chemical 
Disposal  Pit  1  and  2,  and  solvent-smelling  samples 
from  Chemical  Disposal  Pit  No.  3.  Washed  equipment. 
Went  to  Base  Building  15  to  drop  off  field  equipment  as 
arranged  by  Keith  Davis. 

Completed  equipment  unloading  and  departed  for  the  day. 


2000 


Working  on  day's  activities  and  project  analysis. 


2130 


End  of  day's  activities. 
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Log  of  Dally  Activities 


n»tn  22  October  1982  (Friday) _ 

Prnj«r.«  Hill  A?B,  IRP  Phase  II 

Location  Hill  AFB,  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian),  Kt 
Farrell  Peterson  (CDI 


Log  Recorded  By  JL  ,figlan_ 
Corresponding  Tape  #  IA _ 


engineer, 


Time  (Military) 


Activity  or  Event 


0300 


1000 

vL330 


vL430 


Continuing  data  review  at  Hill  AFB.  Began  coordination 
with  Base  Bioengineering  Division  for  collecting  infor¬ 
mation  and  data  on  the  project. 

Coordinated  and  briefed  Radian  home  office  (Austin,  IX). 

Keith  and  Rick  meet  with  drilling  contractor,  Farrel 
Peterson  (CDI)  to  discuss  and  show  him  the  prospective 
drilling  sites.  We  also  discussed  any  questions  he 
might  have  in  addition  to  safety  considerations. 

Continuing  data  review  and  analysis  at  Base  Civil 
Engineers* 


1630 


End  of  day's  activities. 
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CMPMATION 


Log  of  Daily  Activities 


Date  _?3  October  1982  (Saturday)  Log  Recorded  By  R  ■ 

Project  Hill  AFB,  IRP  Phase  II  Correspond  I  ng  Tape  # 

location  Ogden,  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian) _ 


Sheet 


Belan 

N/A 


2 _ of _ L 


i 

i 


Time  (Military) 


MD900 


Activity  or  Event 


Completed  locating  an  apartment  in  Ogden  for  living 
and  conducting  field  office  work  near  Kill  AFB. 


1500 


Conducting  data  review  and  correlations  for  planning 
field  investigation  activities. 


I 


2000 


End  of  day's  activities. 


i  L> 

i 


i 


D-7 


0900 


1300 


1900 


Conducting  data  review  of  materials  received  from  UoTL 
and  Hill  AFB  Civil  engineers. 

End  of  day's  data  review.  Begin  monitor  well  field 
planning  modifications  based  upon  the  data  review. 

End  of  day's  activities. 
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Log  of  Dally  Activities 


n.t.  25  October  1982  (Monday) 

htttapb,  irp  ph~ase~n — 

Location  Salt  Lake  City.  Utah 
Personnel  on  site  Rick  Belan  (Radi a 


Lag  Recouped  By  R-  Belan 
Corresponding  Tape  ».,  N(  A _ 


Time  (Military) 


Activity  or  Event 


0830 


1050 


1315 


^1*/3G 

150C 


1330 


2030 


2230 


Coordinating  project  activities  at  the  Radian  (SLC) 
office.  Begin  developing  our  drilling  subcontract 
and  finalizing  costs  based  upon  data  review  conducted 
to  date. 

Called  Dr.  Howard  Ross  (ESL)  to  discuss  project  and 
my  data  review  results.  My  data  review  indicated 
possible  metal  objects  r.ay  have  been  disposed  of  in 
Chemical  Disposal  Fits  Nos.  1  and  2  and  Landfill  No.  3. 
I  suggested  to  Dr.  Ross  that  we  may  want  to  consider 
metal  detector  and/or  magnetometer  investigation  to 
aid  in  spotting  possible  limits  to  the  disposal  sites. 
We  would  need  to  apprise  Dr.  Sim  Lessley  (UBTL)  of 
this.  Dr.  Ross  also  wanted  to  see  the  results  of  their 
resistivity  survey  when  they  have  completed  as  to  the 
potential  use  of  a  magnetometer. 

Met  with  CDI;  Farrell  Peterson  at  his  office  on  las; 
minute  drilling  cost  details  and  minor  conceptual 
monitor  well  design  changes. 

Radian  Salt  Lake  staff  meeting. 

Coordinated  with  Robert  Vanuervort  on  the  drilling  sub¬ 
contract  with  CDI.  Coordinated  with  Radian  contract 
section,  Austin,  Texas.  Robert  end  I  discussed  the 
Kill  AFB  safety  plan  and  special  considerations. 

End  of  SLC  activities. 

Continue  writing  the  field  drilling  safety  plan. 

End  of  day's  activities. 
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Log  off  Doily  Activities 


t8 day )  Log  Waeordad  By  R-  Belan 

-  Corresponding T«p»a  N/A 


Sait  Lake  Citv.  Utah _ _ _ 

Personnel  on  Sit*  Rick  Belan  (Radian V  Robert  Vandervort  (Radiant 


Tim*  (Military) 
0S30 

'vOSOO 


Activity  or  Event 

'Working  on  drilling  contract  and  discussion  with  Robert 
on  sane  throughout  day. 

Called  Dr.  Ross  (ESL)  to  coordinate  field  activities. 


^0915 

vLOOG 


^-1200 

140C 


Called  Dr.  Lessley  (U3TL) ,  briefed  and  discussed  project. 
Set  up  a  ceeting  for  2:00  a.n.  Wednesday. 

Called  Keith  Davis  (Hill  AFS)  to  request  information 
and  coordinate  project.  He  was  not  in  the  office.  1 
left  a  message  for  him. 

Went  to  pick  up  field  vehicle  in  the  shop. 

Received  a  call  from  Austin  office  on  drilling  sub-  , 
contract.  \ 


^1430 


1500 


Briefed  Ann  St.Clair  (Radian)  on  project  status  and  up¬ 
coming  events.  Contacted  Dr.  Lessley  end  get  telephone 
number  of  Jin  Goodwin  who  had  worked  on  the  Landfill 
No.  4,  in  1976. 

Returned  calls  from  Keith  Davis.  We  discussed  project 
and  information  I  need.  He  said  he  will  look  the  infor¬ 
mation  up.  Called  CDI  and  spoke  with  Mr.  Peterson  on 
obtaining  final  drilling  cost  for  monitor  well  comple¬ 
tion  modifications  for  monitor  wells.  Called  vendors 
for  protective  equipment  price  quotes  based  upon  final 
safety  plan  modifications. 

Completed  statement  of  work.  End  of  day's  activities. 
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Log  of  Daily  Activities 


27  October  1982  (Wednesday) 
Hill  AFB,  IRP  Phase  II 


Location  Salt  Lake  Cit 
Personnel  on  Site 


Log Recorded By  R-  Belan 
Corresponding  Tape  »  ff/A _ 


mmsm 


Time  (Military) 


Activity  or  Event 


0730 


0915 


^0930 

4300 


1500 


1700 


1730 

1800 

2100 


Develop  days  activities  and  coordinate  calls,  depart 
for  meeting  with  Sim  and  Howard  in  Salt  Lake  City. 

Meeting  with  UBTL  and  ESL,  discussed  project  and  up¬ 
coming  activities. 

R.  Vandervort  called  R.  Belan  and  discussed  CDI  costs. 

Back  at  Radian  office  working  with  Robett  on  subcon- 
tractual  costs  and  refinements.  Briefed  Clive  Mecham 
on  field  project  assistance. 

Called  Farrell  Peterson  (CDI)  and  discussed  drilling 
details  and  costs. 

Contract  test/cost  packets  are  completed  for  distribu¬ 
tion.  Begin  review  of  UBTL  statement  of  work  and  made 
comments. 

Take  CDI  contract  packet  to  Farrell  Peterson. 

Contract  delivered  to  CDI.  Break- return  to  Odgens. 

Conducting  preliminary  aerial  photo  analysis  of  waste 
sites.  > 


2230 


End  of  day's  activities. 


D-ll 


mass** 


Log  of  Daily  Activities 
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Pete  28  October  1982  (Thursday)  L/q  itecanteo  By  R.  Belan 

empct ^Hill  AFB,  IRP  £hase  II  Corresponding Tape #_N/A___ 

Legion  Hill  AFB ,  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian).  Keith  Davis  (Hill  AFB  CE) 


Timo  (Military) 


Activity  or  Event 


0800 

1430 

1630 

1800 

1830 

2000 


Begin  data  review  and  logging  data  review  entries. 

Met  with  Keith  Davis  and  discussed  project.  Received 
Hill  AFB  data  and  information. 

Went  out  to  study  Chemical  Disposal  Pits  1,  2  and  3,  the 
high  ground  golf  course,  and  Base  Wells  1,  2  and  3. 

Break . 

Working  up  latest  data  review  material. 

End  of  day's  activities. 
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Sheet _ 1 


L  Date  29  October  1982  (Friday) _ .  Log  Recorded  By  R-  Belan 

'  Project  Hill  AFfe,  IRP  Phase  II  Corresponding Tape  *  N/>A _ 

Location  Hill  AFB _ 

j  ParaonnaianSita  Rick  Belan  (Radian),  Robert  Vandervort  (Radian) 


.of. 


Time  (Military) 


0830 


Activity  or  Event 


Begin  Investigating  the  commercial  gravel  pits  in  the 
vicinity  of  the  study  area  for  developing  hydrogeological 
assessment. 


0900 


Spoke  vith  Ideal  Rock  Supply,  South  Weber,  Utah,  about 
ground  water  intrusions  into  their  gravel  operations. 
Went  down  inside  pit  to  examine  pit  geology  and  poten¬ 
tial  relationships  to  our  study  area.  Photographed 
gravel  pit  geology. 


1015 


Went  to  Chemical  Disposal  Pit  No.  3  to  meet  and  talk 
with  ESL  resistivity  survey  crew. 


1105 


Went  to  Hill  AFB  Bioengineer  office  to  coordinate  field 
activities. 


1130 


1230 


Went  to  Salt  Lake  office  to  coordinate  with  Robert 
Vandervort  on  project,  draft  responses  to  UBTL  contract 
inquiries,  and  develop  items  for  input  to  UBTL  monthly 
report. 

Break . 


1330 


1500 

1700 


Discuss  additional  details  of  project  with  the  program 
manager,  Robert,  and  safety  class  with  CDI  next  week. 
Continue  working  on  project;  made  copies  of  field  notes 
for  distribution. 

Called  Ann  St.Clair  at  Austin  and  briefly  discussed 
project  and  upcoming  activities.  Continued  working  on 
Hill  AFB  project. 

End  of  day's  activities. 
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Tims  (Military) 


Activity  or  Event 


0900 


Working  up  and  logging  general  notes,  activities  and 
made  coordination  calls. 


1030 


End  of  day's  activities. 


Log  of  Daily  Activities 


Data  _  1  November  1982  (Monday) 
Project  Hill  AFB .  IRP  Phase  II 

Location  Salt  Lake  Citv.  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian) 


Sheet. 


Log  Recorded  By  R- 
Corresponding  Tape  #. 


Belan 

n/a 


Time  (Military) 


0830 


11:30-1300 


1325 


1425 


U440 


asoo 


1800 


1900 


Activity  or  Event 

Begin  developing  monthly  report  input  to  UBTL  and  working 
on  project  data. 

Break . 

Called  Dr.  S.  Lessley's  (UBTL)  and  discussed  project  and 
sub-contract.  Added  some  items  to  monthly  report  based 
on  conversation  with  Dr.  Lessley.  Arranged  for  soil 
sampling  with  UBTL  on  Tuesday  at  Chemical  Disposal  Pits 
1  and  2. 

Called  UURI  and  spoke  with  Claron  Mackelprang  (ESL)  and 
discussed  the  preliminary  resistivity  survey  results  on 
Chemical  Disposal  Pit  3  which  should  be  ready  Tuesday. 

Called  Austin  office  and  coordinated  with  personnel  on 
project  related  items. 

Called  CDI  and  left  message  for  Wednesday  field  safety 
class. 

Finished  draft  monthly  report  input  to  UBTL;  made  a 
review  copy  for  R.  Vandervort.  Begin  preparing  for 
Tuesday  soil  sampling  effort  at  Chemical  Disposal  Pits 
1  and  2 . 

End  of  day's  activities. 


Sheet. 
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Project  Hill  AFB .  IRP  Phase  II 
Location.  Hill  AFB,  Utah _ 


Personnel  on  Site  Rick  Belan  (Radian 


Log  Recorded  By  R- 
Corresponding  Tape  #. 


Belan 

N/A 


Time  (Military) 


0730 


0845 


0915 

1230 


1300 


1345 


1450 


1505 


1520 


Activity  or  Event 


Making  Chemical  Disposal  Pit  1  and  2  soil  sample  plan. 
Departed  to  Hill  AFB  to  pick  up  field  gear  from  base 
Civil  Engineer's  office. 

Flagged  Chemical  Disposal  Pits  Nos.  1  and  2  for  the  next 
series  of  soil  samplings.  This  sampling  episode  will  be 
with  a  shovel,  due  to  last  episodes  being  so  difficult 
with  a  hand  auger. 

Jim  Cochran  and  Rick  begin  soil  sampling. 

Finished  taking  18  soil  samples  at  Chemical  Disposal 
Pits  1  and  2.  Washed  up  field  gear  and  took  back  to 
base  Engineer  office.  Released  samples  to  UBTL. 

Took  Jim  Cochran  to  Hill  AFB  Security  for  getting  an  l.D. 
and  vehicle  pass. 

Begin  developing  details  for  a  conceptual  drilling  plan 
for  CD I  monitor  well  installation. 

Called  Claron  Mackelprang  (ESL)  and  discussed  results  of 
their  initial  resistivity  survey  at  Chemical  Disposal 
Pits  1  and  2. 

Called  Robert  Vandervort  (Radian)  and  discussed  field 
activities.  The  driller  (CDF)  safety  class  will  now  be 
Thursday  at  3:00  p.m.  Also,  the  monitor  well  stainless 
steel  screens  will  not  be  shipped  until  5  November, 
therefore  the  field  drilling  start  will  probably  be  next 
Tuesday  (9  November  1982) . 

Called  Dr.  S.  Less ley  (UBTL)  and  discussed  and  updated 
him  on  project.  Coordinated  their  soil  sampling  assis¬ 
tance  for  this  Thursday  (4  November  1982)  at  Chemical 
Disposal  Pit  3. 
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rues  da} 


Project  Hill  AFB,  IRP  Phase  II 

i acetioo.  Hill  AFB,  Utah _ 

Personnel  on  site  Rick  Belan  (Radian 


Log  Recorded  By  R-  Belan 
Corresponding  Tape  *  JUA 

hr an  (UBTL 


Time  (Military) 


Activity  or  Event 


1607 


Called  the  Utah  Department  of  Natural  Resources  -  Water 
Rights  Division  to  request  information  about  any  special 
requirements  about  biodegradable  drilling  fluids.  It 
was  best  to  see  the  publications  they  have  which  nay 
answer  my  question.  I  need  to  pick  up  their  literature 
to  read. 


1730 


End  of  day's  activities. 
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Pete  3  November  1982  (Wednesday)  Log  Recorded  By _JL_Belan _ 

Proiect -Mi  1  L,AFB i — IRP  Phase  II  Corresponding Tepe #  N/A _ 

Location  Salt  Lake  City.  Utah _ 

Personnel  on  Site  Rick  Belan  (Radian) _ 


Time  (Military) 

Activity  or  Event 

0730 

Conducting  field  planning  activities  for  Thursday  soil 
sampling.  Checked  with  Hill  AFB  Civil  Engineer  on 
assistance  to  change  out  auger  bits. 

1030 

Conducting  well  records  review  at  Utah  Department  of 
Natural  Resources  Water  Rights  Division,  as  well  as 
inquiring  about  water  well  drilling  regulations  and  use 
of  biodegradable  drilling  fluids .  I  spoke  with  Donald 
Norseth  about  biodegradable  drilling  fluid.  He  didn't 
see  any  problems  with  them  and  noted  few  drillers  have 
used  it  and  normally  don't  because  of  its  expense.  He 
noted  Boyles  Brother  drilling  may  have  used  it. 

1230 

Ended  initial  well  log  data  collection  on  or  about 

Hill  AFB  for  hydrogeologic  review  went  to  office  to  work 
up  activities.  Reviewed  our  monthly  report  to  UBTL. 
Discussed  project  with  Robert  Vandervort,  the  program 
manager . 

1545 

Went  to  pick  up  preliminary  resistivity  survey  results 
from  UURI  in  addition  to  their  Geothermal  report  on 

Hill  AFB. 

1620 


1700 

1900 


Returned  Dr.  Sim  Lessley’s  call.  Jim  Cochran  (UBTL) 
will  be  in  the  field  Thursday  for  soil  sampling  and 
would  also  like  a  Quality  Control  (QC)  soil  sample.  We 
discussed  potential  locations  for  obtaining  a  QC  soil 
sample . 

Return  to  Ogden ,  break . 

Begin  reviewing  preliminary  resistivity  survey  results 
at  Chemical  Pit  No.  3  for  applying  to  Thursdays  soil 
coring  plan.  Developing  soil  coring  plan. 

End  of  day's  activities. 


2030 
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Log  of  Dally  Activities 


Date  A  November  1982  (Thursday)  Log  Recorded  By  R-  Bel  an 

Project  Hill  AFB .  IRP  Phase  II _ 

Location,  Hill  AFB,  Utah 


Corresponding  Tape  #  N/A 


Personnel  on  site  Rick  Belan  (Radian)  .  Jim  Cochran  (UBTL)  .  Robert  Vandervort 
(Radian).  Ferrell  Peterson,  Odell  Burns.  Dan  Hill.  Bill  Lindstrom  (CPI) 


Time  (Military) 


Activity  or  Event 


0730  ' 


0845 


1400 


1430 


Preparing  for  field  soil  sampling  activities;  went  to 
Hill  AFB  and  picked  up  field  auger,  equipment,  and  to 
get  additional  field  supplies.  Checked  with  Civil 
Engineer  on  possible  location  for  QC  sample. 

Begin  Chemical  Disposal  Pit  No.  3  soil  sampling  and 
sample  location  flagging.  Jim  (UBTL)  assisted. 
Collected  15  soil  and  waste  samples  which  includes  a 
QC  soil  sample  from  North  perimeter  of  Base. 

End  of  field  sampling  activities,  took  field  gear  to 
drop  off  at  base  Civil  Engineer's.  Departed  for  CDI 
field  safety  briefing  and  to  visit  USGS  in  Salt  Lake 
City. 

At  USGS  for  data  and  map  pickup.  Locked  out  of  car. 
Called  for  Holiday  rental  for  assistance. 


1545 

1605 


1715 


1800 


Car  unlocked  and  have  USGS  information,  depart  to 
office  for  safety  briefing  with  CDI. 

Safety  meeting  with  Robert  Vandervort  and  CFI  on  safety 
for  project.  CDI  persons  attending  Farrell  Peterson, 
Odell  Burns,  Dan  Hill,  and  Bill  Lindstrom.  Robert 
Vandervort  conducted  at  the  safety  briefing  and  Rick 
Belan  provided  technical  drilling  safety  aspects.  Royal 
Taylor  (CDI)  was  not  present. 

End  of  safety  briefing.  Robert  Vandervort  and  Rick 
Belan  discuss  project  and  contractual  comments  from 
UBTL.  Working  up  project  information.  Farrell  said 
that  he  will  try  to  get  the  rig  on  Hill  AFB  and  set  up 
on  the  first  drill  hole;  he  will  also  get  the  base 
badges  for  working  on  base. 

Break. 


1930 


Working  up  a  preliminary  drilling  well  installation 
priorities  and  well  depth  estimates. 


2200 


End  of  day's  activities. 
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Project  Hill  AFB,  IRP  Phase  II 
Location  Hill  AFB,  Utah _ 


Log  Recorded  By  R-  Belan 
Corresponding  Tape  #  N/ A 


Hill  AFB) , 


Time  (Military) 

-  ==:  i  k 

Activity  or  Event 

0805 

Called  CDI  and  spoke  with  Farrell  Peterson  to  coordinate 
well  screen  material  sizes  and  well  bailing  development. 

0815 

Called  Radian,  Austin  and  spoke  with  Larry  French  on 
shipping  out  pumping  equipment  and  bailer  for  sampling 
the  M-wells.  Also  coordinated  with  Ann  St.Clair  and 
William  Little. 

0905 

William  Little  called  me  and  coordinated  field  materials. 
Called  Hill  AFB  Civil  Engineer  to  coordinate  monitor 
well  staking  activities. 

0925 

Called  Salt  Lake  office  for  coordination  with  Robert 
Vandervort.  We  discussed  the  project.  Clive  Mecham 
(Radian)  is  helping  to  get  field  safety  equipment. 

1100 

Modified  Hill  AFB  Security  that  CDI  may  be  coming  in 
today  or  Monday  to  get  base  badges  and  passes.  Went  to 
Keith  Davis  for  coordination  and  discussion  on  project. 
Prepared  monitor  well  stakes  for  locating  wells. 

1300 

Went  to  stake  Berman  Pond  and  Chemical  Disposal  Pit  3. 

1400 

Briefed  base  Bioengineer  LTC  Moody  (Hill  AFB)  and  Maj . 
Capell  (Wright  Paterson  AFB)  on  start-up  of  field  acti¬ 
vities  and  integration  of  various  data  for  field  program 
planning  and  execution. 

1520 

Ended  briefing.  Went  to  Civil  Engineer’s  office. 

1530 

Talked  with  Keith  Davis,  Mike  Trimeloni  on  project  and 
barrels  availability  for  holding  monitor  well  water. 

1545 

Called  CDI  and  spoke  with  Farrell  Peterson  and  discussed 
the  methodology  for  sealing  of  the  monitor  well  surface 
casing. 

1615 

Depart  Civil  Engineer's  and  go  to  finish  monitor  well 
location  staking  at  Chemical  Disposal  Pits  1  and  2  and 
Landfill  No.  3. 
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Oaf  5  November  1982  (Friday) _  Log  Recorded  By  R-  Belan 

Project  -H-iH  AFB,  IRP  Phase  II  Corresponding  Tape  #  N/ A _ 

Location  AFB,  Utah 

Personnel  on Sita  Rick  Belan  (Radian).  LTC  Mavnard  Moody  (Hill  AFB) 
Mai .  Capell  (Wright  Patterson  AFB) _ 


Time  (Military)  Activity  or  Event 


1745  Completed  staking  locations  for  monitor  wells.  Also 

walked  the  area  to  observe  the  hydrogeological  setting. 
Break . 


2030 


2200 


Working  up  administrative  paper  work. 
End  of  day's  activities. 
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Pete  8  November  1982  (Monday)  Log  Recorded  Bv  R-  Beian 

Project  Hill  AFB,  IRP  Phase  II  Corresponding Tepe #  HLA 

Locitlon  Hill  AFB,  Utah 


Personnel  on  Site  Rick  Beian  (Radian).  Gordon  Allcott  (Radian),  Dan  Hill  (CPI)  , 
Bill  Lindstrom  (CPI),  Royal  Taylor  (CPI).  A1  Simmons  (Hill  AFB) 


Time  (Military)  I  Activity  or  Event 


0730  Begin  field  activities  for  setting  up  drilling  activi¬ 

ties.  Departed  to  Salt  Lake  office  for  coordination  and 
pick  up  of  additional  field  equipment. 


0800 

*v0915 

1030 


Flat  tire.  Repair  at  0830  resume  going  to  Salt  Lake 
City. 

Discussed  drilling  field  safety  program  with  Gordon 
Allcott  (Radian)  and  field  program  implementation. 

Called  CDI  and  spoke  with  Farrell  Peterson  about  today's 
activities  and  base  access.  He  plans  to  be  out  at  Hill 
AFB  today  about  2:00  p.m.  I  prepared  a  letter  for  base 
access  for  CDI. 


1145 


Picked  up  field  protective  gear  at  Surety  Supply. 


1220 

1230 


CDI  called  and  wanted  to  know  about  their  going  to  Hill 
AFB.  They  were  going  to  leave  for  the  base  after  12:30. 

Called  Dr.  Lessley  (UBTL)  and  discussed  project. 


1250 

1320 

1400 


1415 


Received  a  call  from  Timco  Mfg.  field  sampling  bailer 
to  arrive  Tuesday  via  Burlington  Northern  Services. 

Depart  for  Hill  AFB  to  meet  CDI,  and  coordinate  with 
base  Civil  Engineers. 

Met  with  base  Civil  Engineers  and  received  work  clear¬ 
ance  permit  for  drilling.  Discuss  project,  and  find 
that  several  Civil  Engineer  offices  need  to  physically 
see  staked  locations  for  monitor  wells. 

Called  water  line  number  (63081)  and  arranged  for  some¬ 
one  to  come  out  to  spot  stakes.  No  one  available  today 
so  set  up  for  8:00  a.m.  Tuesday  by  Landfill  No.  3. 

Called  base  cable  communication  (76464)  for  monitor 
well  stake  spotting,  and  somebody  can  be  out  at  Landfill 
No.  3  area  at  approx  3:00  p.m. 
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r  Pete  8  November  1982  (Monday)  Log  Recorded  By  R-  Belan _ _ 

Pro|ect  Hill  AFB,  IRP  Phase  II  Corresponding  Tape  #  N7A _ 

Location  Hill  AFB.  Utah 

Personnel  on  Site  Rick  Belan  (Radian).  Gordon  Allcott  (Radian).  Dan  Kill  (CD! ) , 
_ Bill  Lindstrom  (CDI).Roval  Tavlor  (CPU.  A1  Simmons  (Hill  AFB) 


Time  (Military) 


Activity  or  Event 


^1425 


Went  to  meet  CDI  at  Landfill  No.  3  and  met  Dan  Hill 
Bill  Lindstrom  and  Royal  Taylor.  They  had  received 
their  temporary  base  passes.  They  were  prepared  to 
drop  the  air  rotary  drilling  rig  off  at  the  first 
monitor  well  to  be  drilled.  I  took  them  to  Monitor 
Well  No.  1  location  and  discussed  the  project. 


1445 


CDI  personnel  departed  for  the  day.  Plan  to  return 
Tuesday  morning  with  the  rest  of  supporting  drilling 
equipment . 


1450 


I  met  Mr.  Maroney  of  the  base  electrical  distribution 
office  and  he  cleared  the  present  monitor  well  stake 
locations . 


1515 


Met  A1  Simmons  from  base  communications  and  briefed 
him  on  the  monitor  well  location  that  I  have  staked. 
He  indicated  the  position  looked  OK  for  most,  but  he 
will  be  back  out  8:00  a.m.  Tuesday  to  finalize. 


1535 


Finished  staking  remaining  monitor  wells. 


1545 


Began  conducting  a  topographic  and  hydrographic  recon¬ 
naissance  of  the  potential  relationship  of  the  golf 
course  to  the  Landfill  No.  3  and  Chemical  Disposal 
Pit  Nos.  1  and  2  areas. 


1700  Completed  golf  course  reconnaissance  for  the  day.  Break 

1730  Reviewing  CRI  report  and  potential  relationship  to  golf 

course  area. 


1930 


Finalizing  day's  activities  and  planning  Tuesday  dril 
ling  operations.  Picked  up  expendable  field  items. 
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Log  of  Dally  Activities 


rues  da} 


_  Log  Recorded  By  R-  Belan _ 

Project  Hill  AFB,  IRP  Phase  II  Corresponding  Tape  #  N/A _ 

Loce»«n  Hill  AFB,  Utah 


Personnel  on  Site  Rick  Belan  (Radian).  Gordon  Allcott  (Radian);  Farre 


Peterson ,  Royal  Tay lor  (CPI) _ 


Time  (Military) 


Activity  or  Event 


0730 

0800 

0815 


0830 


0900 


0945 


1010 


1055 


1335 


Work  on  today's  drilling  and  well  staking  activities.  i 

Dropped  off  CDI  pass  list  with  base  security. 

A1  Simmons  (Communication)  came  to  Monitor  Well  M-l 
and  was  checking  out  the  locations.  He  noted  Berman 
Pond,  and  Chemical  Disposal  Pits  No.  1  and  2,  Landfill 
No.  3  well  stakes  looked  OK. 

A1  Simmons  returned  and  indicated  that  all  stakes  were 
OK  but  that  M-6  and  7  were  located  about  7  feet  east 
of  their  line.  I  said  I  will  move  them  further  east 
and  south  to  allow  greater  margin  of  safety.  I  went  and 
moved  them  about  20  feet  east  and  20  feet  south.  A1  ' 
noted  that  he  thought  Mountain  Bell  may  have  lines  in 
the  area  of  Chemical  Disposal  Pit  3. 

Back  at  Bldg.  15  Civil  Engineers  to  pick  up  safety 
gear  and  call  base  water  line  inspection  who  has  not 
been  out  at  the  sites  yet  to  check  out  locations. 

Called  CDI,  they  are  gathering  up  equipment  and  plan  to 
be  out  this  afternoon. 

Met  with  water  line  personnel  discussed  monitor  well 
locations.  I  need  to  move  Monitor  Wells  Nos.  6,  7,  13 
and  double  check  14.  They  mentioned  that  the  Corps  of 
Engineers  were  now  doing  soil  borings  in  the  Berman 
Pond  area. 

Finished  with  water  line  personnel  went  to  Bldg.  15 
Civil  Engineer.  Conducted  data  review  of  additional 
information  brought  to  my  attention. 

Coordinated  with  Ma j .  Gaudet  (Bioengineers)  on  using  a 
refrigerator/freezer  for  soil  samples  storage  and  a 
key  for  access  to  the  sample  refrigerator. 


1350 


Went  to  see  if  CDI  on  site  at  M-Well  M-l;  not  yet. 
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(Project  Hill  AFB .  IRP  Phase  II 
Hill  AFB.  Utah 


Tima  (Military) 


Log  Recorded  By_JL_ 
Corresponding  Tope  #. 


Belan 
N/A _ 


Activity  or  Event 


1410 


1415 


1435 


1500 

1520 


1600 


1640 


Called  CDI  and  they  are  finalizing  equipment  loading. 
They'll  call  me  at  777-2065  to  let  me  know  when  they 
are  leaving. 

Called  Salt  Lake  office  and  Gordon  Allcott  had  already 
left  to  come  up.  Also  field  bailer  was  not  received. 

Called  UURI  and  spoke  with  Dr.  Howard  Ross.  They  will 
probably  not  be  able  to  get  to  finish  the  preliminary 
resistivity  survey  of  Chemical  Disposal  Pit  Eo.  3  until 
Thursday  (11  Kov.  62).  We  discussed  the  project,  and 
possibilities  for  other  survey  lines  at  Base  Well  No.  4 
and  golf  course  area. 

CDI  has  departed  for  Hill  AFB. 

Met  with  Gordon  discussed  field  project  and  his  safety 
monitoring. 

CDI  on  site  and  began  drilling  activities  for  Monitor 
Well  No.  1.  Drilling  crew  is  Farrell  Peterson  and 
Royal  Taylor. 

CDI  put  protective  clothing  on  and  prepared  to  set  sur¬ 
face  pipe.  Briefed  Royal  on  use  of  protective  equip¬ 
ment.  CDI  begins  initial  drilling. 


1800 


End  of  day's  activities. 
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pmf get  Hill  AFB.  IRP  Phase  II 
location  Hill  AFB,  Utah _ 


Personnel  on  Site  Rick  Bel  an  (Radian 


Loo  Recorded  By  R.  Belan 
Corresponding  Tape  *  N/A 


Gordon  Allcott  (Radian) 


Time  (Military) 


0730 


0855 


0915 

0930 


0935 


1015 


1045 


1120 


1130 


1135 


Activity  or  Event 


Begin  day's  activities.  Go  to  pick  up  bailing  and  soil 
sample  accessories  at  base  Civil  Engineer's.  Raining 
this  morning. 

Called  CDI.  The  monitor  well  screens  are  to  be  delivered 
and  have  not  arrived  yet.  Conduct  additional  data 
review  at  base  Civil  Engineer's. 

Called  Dr.  S.  Less ley  (UBTL)  and  discussed  project. 

Called  ESL  and  spoke  with  Claron  Mackelprang  and  talked 
about  the  location  of  their  resistivity  equipment.  He 
noted  it's  to  be  shipped  to  Hill  AFB  base  Friday.  They 
should  be  able  to  resume  work  on  Monday. 

Called  Dr.  M.  Ridd,  UURI  Center  for  Remote  Sensing  and 
Cartography.  I  inquired  about  a  study  they  conducted 
(dated  1980)  which  may  be  useful  for  this  present  Hill 
AFB  study. 

Requested  detailed  utility  maps  of  storm  drainage  and 
sanitary  sewage  systems  for  the  study  areas  from  the 
base  Civil  Engineer. 

Called  Ray  Harvey  in  reference  to  a  Berman  Pond  sanitary 
drainage  line.  He  wasn't  in  so  I  left  a  message  to  call 
me.  If  I  am  not  in,  he  is  to  talk  with  Keith  Davis  or 
Mike  Trimeloni. 

CDI  called  and  will  be  ready  about  1:00  p.m.  Farrell 
Peterson  needs  to  call  office  as  soon  as  possible. 

Keith  Davis  received  a  call  from  Patrick  AFB,  George 
Hodgco  (?)  and  relayed  that  the  ESLF  geophysical  equip¬ 
ment  will  probably  arrive  next  Monday  or  Tuesday.  The 
shipping  number  is  TCN  #  FB28292314X903XXX. 

Called  Claron  Mackelprang  (ESL)  and  relayed  about  equip¬ 
ment  coming  from  Patrick  AFB.  Claron  noted  his  record 
showed  the  last  3  numbers  of  the  shipping  number  was 
a  703  instead  of  a  903. 
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"Data  10  November  1982  (Wednesday)  Log Recorded By  R.  Belan 
Pfolact  AFB,  IRP  Phase  II  Corresponding  Tape  *  N/A 

Location,  Hill  AFB,  Utah 

PersonnelonSite  Rick  Belan  (Radian).  Gordon  Allcott  (Radian) 


of _ Z. 


Time  (Military) 

Activity  or  Event 

1145 

Went  and  moved  Berman  Pond  monitor  well  stake  locations 

to  clear  utility  pipes. 


1200 

%1500 


1800 

S  1818 


CDI  on-site  and  setting  up  for  drilling.  Begin  drilling 
operations  on  Monitor  Well  M-l. 

Gordon  on-site  and  reviewing  safety  on-site  and  of 
drilling  operations. 

Completed  setting  5-feet  of  6-inch  stainless  steel  tele¬ 
scoping  screen.  End  of  day’s  drilling  activities. 

I  took  two  soil  samples  collected  during  drilling  of 
Monitor  Well  M-l  to  the  refrigerator  at  Base  Bioengineer. 
Building  secured  when  I  left. 


1830 


End  of  day's  activities. 
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Data  11  November  1982  (Thursday) _  Loa  Recorded  Bv  R-  Belan 

1  Prolact  Hill  AFB, 

IRP  Phase  II  CorreeoondlnaTaDa# _ N/A _ ! 

1  nritlnn  Hill  AFB,  Utah 

Personnel  on  situ  Rick  Belan  (Radian),  Farrell  Peterson;  Royal  Taylor  (CDI) . 

Time  (Military) 

Activity  or  Event 

0730 

Begin  field  activity  for  Monitor  Well  M-l  and  went  to 
site. 

0750 

No  one  here  yet.  I  took  a  static  water  level  measure¬ 
ment  and  sounded  bottom  of  Monitor  Well  M-l.  Static 
water  level  at  23.2  feet  and  sounded  bottom  at  31.0 
feet  BGL. 

^-0850 

Called  Dr.  S.  Lessley  (UBTL)  and  briefed  him  on  acti¬ 
vities  . 

0915 

Returned  back  to  Monitor  Well  M-l  and  the  driller  was 
on  site.  They  are  just  beginning  to  rig  down  and  wash 
up  equipment  for  moving  over  to  Monitor  Well  M-2. 

1110 

Moved  to  Monitor  Well  M-2  location.  Suited  up  protec¬ 
tive  clothing  and  begin  drilling  activities. 

1445 

Completed  basic  drilling,  construction  and  screen 
setting  of  Monitor  Well  M-2.  CDI  preparing  to  rig  down 
and  move  to  Monitor  Well  M-4. 

1520 

CDI  rig  set  up  at  Monitor  Well  M-4  and  begin  drilling. 
Drilled  to  16  feet,  CDI  end  of  day's  drilling  activities. 

1545 

Stand  down  complete  and  depart  for  the  day. 

1615 

I  took  soil  samples  collected  at  Monitor  Well  M-2  (10 
to  16  feet  and  25  to  35  feet)  to  store  in  Bioengineer 
refrigerator.  Entry  door  was  secured  when  I  departed 
to  Salt  Lake  City  office. 

1700 

Arrive  at  Salt  Lake  office  went  to  staff  meeting. 

^1800 

End  of  meeting  and  day's  activities. 
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Project  Hill  AFB .  IRP  Phase  II 
Location,  Hill  AFB,  Utah 
Personnel  on  site  Rick  Belan  (Rad: 


Log  Recorded  By  R.  Belan 
Corresponding  Tape  •  HUA 


Time  (Military) 


Activity  or  Event 


Begin  day's  field  activities  and  dropped  off  field 
materials  at  Base  Civil  Engineer.  Mike  Trimeloni  (Civil 
Engineer)  briefed  me  on  Mr.  Harvey's  return  call  con¬ 
cerning  an  old  drain  pipe  in  Berman  Pond  that  he  inquired 
about . 

Went  to  Monitor  Well  M-2  to  measure  static  water  level 
and  sounded  the  bottom. 

Driller  (CDI)  not  on-site  yet. 

Went  to  the  golf  course  and  spoke  with  Wayne  Bull  on  the 
history  of  golf  course,  particularly  the  hydrologic 
aspects.  Went  to  view  some  features  described  by  Wayne. 

Driller  on-site  resuming  Monitor  Well  M-4  drilling 
construction  activities. 

Completed  Monitor  Well  M-4,  now  drilling  rig  set  up  on 
Monitor  Well  M-9  and  begin  operations. 

Drill  and  drove  to  15  feet  hit  clay  at  7  feet.  Took  two 
soil  samples.  Driller  broke  down  for  the  day.  Need  to 
decide  what  to  do  with  this  well  as  no  apparent  ground 
water  and  as  clay  was  very  shallow.  Decided  to  cover 
and  let  well  sit  over  the  weekend  to  see  if  any  ground 
water . 

Measured  excess  casing  cutoff  and  stock  up  of  6-inch 
casing. 

Took  Monitor  Well  M-9  soil  samples  to  Bioengineer 
refrigerator.  Spoke  with  LTC  Moondy  and  Ma j .  Gandet. 


Took  field  equipment  to  Civil  Engineer  and  talked  with 
personnel  there.  Departed  for  Salt  Lake  office. 


Tim*  (Military)  Activity  or  Event 


^1655  Arrived  Salt  Lake  office  and  attended  a  staff  meeting, 

briefed  Robert  Vandervort  on  project.  Worked  up  project 
administration  items. 

1815  End  of  day’s  activities. 
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Date  13  November  1982  (Saturday)  Lag  Recorded  By  R.  Bel  an 

Project  Hill  AFB,  IRP  Phase  II  -  Corresponding  Tape  #  M/A 

Location,  O&den,  Utah _ _ _ 

Personnel  on  Site  Rick  Belan  (Radian) _ 


Time  (Military)  Activity  or  Event 


0915  Worked  on  drilling  program  field  notes.  Planned  well 

completion  options  for  Monitor  Well  M-9.  Reviewed  Hill 
AFB  geology  developed  this  week  versus  past  geologic 
data. 


vl200 


End  of  day's  activities. 
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Project  Hill  AFB .  IRP  Phase  II 
lofietinn  Hill  AFB,  Utah _ 


Personnel  on  Site  Rick  Belan  (Radian 


Log  Recorded  By  R-  Belan 
Corresponding  Tape  #  N/A 


Time  (Military) 


Activity  or  Event 


0815 

1115 

1200 

1245 


1305 


1315 


1515 


1600 


1630 

2100 


Begin  data  review  and  project  analysis. 

Break . 

Coordinating  and  planning  field  activities. 

Contacted  Farrell  Peterson  (CDI)  for  coordinating  well 
drilling  activities,  and  discussed  the  completion  of 
Monitor  Well  M-9. 

Contacted  Dr.  H.  Ross,  ESL  and  coordinated  resistivity 
survey  field  work. 

Contacted  Dr.  S.  Lessley,  UBTL.  Briefed  hits  on  field 
progress  and  up-coming  activities.  Discussed  potential 
monitor  well  alternate  locations  as  well  as  for  resis¬ 
tivity  surveys  based  upon  most  recent  data  received. 

I  had  recommended  a  golf  course  monitor  well  and  Dr.  Dee 
Ann  Sanders  (Brooks  AFB)  agreed  to  the  principal. 

Contacted  Earl  Stokes,  U.S.  Army  Corps  of  Engineers, 
California.  Requested  soil  boring  information  on  their 
very  recent  foundation  work  particularly  around  Berman 
Pond.  He  indicated  that  he  would  check  and  contact  me 
back. 

Contacted  Mr.  McQuivi  (?)  of  U.S.  Army  Corps  of  Engi¬ 
neers,  Salt  Lake  City.  I  requested,  if  available,  soil 
boring  logs  from  previous  base  investigations  around 
1959.  He  would  check  on  it  and  get  back  to  me. 

Break. 

Working  up  data  review  for  monitor  well  planning. 


End  of  day's  activities. 


2230 
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Pete  16  November  1982  (Tuesday)  Log  Recorded  By  R-  BeXan _ 

Project  Hill  AFB,  IRP  Phase  II  Corresponding  Tape  #  N/ A _ 

Hill  AFB ,  Utah _ _ 

Personnel  on  site  Rick  Belan  (Radian).  Roval  Taylor  (CDI).  Claron  Mackelprang 
(UURI) ;  Keith  Davis,  Mike  Trimeloni,  Bill  Taylor  (Hill  AFB  CE)  ° 


Time  (Military) 
0800 

0835 

0845 

0940 

^  1020 


1100 

1115 


Activity  or  Event 


Begin  field  activities  at  base  Civil  Engineers.  Picked 
up  field  gear  and  soil  sample  bottles. 

I  received  a  call  from  CDI  that  Farrell  will  not  be  able 
to  be  out  today  and  that  Royal  will  be  out  to  drop  off 
pipe,  water  tank  and  general  site  preparations. 

Briefed  Keith,  Bill  and  Mike  of  base  Civil  Engineers  on 
field  progress . 

Called  Dr.  H.  Ross  (ESL)  to  coordinate  field  activities 
later  this  morning. 

Met  Royal,  CDI  at  Monitor  Well  M-9.  He  is  working  at 
site  and  is  ready  to  drop  casing  at  prospective  deep 
holes.  I  took  him  to  a  well  location  at  Landfill  No.  3 
and  Berman  Pond  for  droping  off  casing.  He  is  supposed 
to  drop  casing  at  all  deep  well  locations.  I  said  lets 
talk  with  Farrell  because  until  we  drill  the  first  deep 
well  we  won't  know  what  is  below  the  clay  or  depth  to 
ground  water  in  order  to  plan  casing  requirements. 

Called  CDI  and  Farrell  is  not  available  yet  should  be  in 
about  noon. 

Went  to  Chemical  Disposal  Pit  No.  3  and  ESL  is  finishing 
setting  up  of  first  resistivity  transect.  Received  Geo¬ 
thermal  Well  No.  1  geophysical  logs,  and  present  work  up 
on  Line  1  resistivity  survey  computer  modeling. 


1140 


Called  CDI  and  let  know  my  contact  telephone  number. 


1230 


1255 


Called  Farrell  and  explained  my  concern  over  laying  out 
all  deep  well  casing.  He  indicated  he  would  rather  have 
all  casing  layed  out  so  as  to  have  it  on  base  if  needed. 

I  said  fine,  I  will  relay  to  Royal. 

At  Monitor  Well  M-9.  Royal  on  site  working.  Pulling 
drill  pipe  and  end  of  it  has  ^5  feet  of  water  in  it. 

Show  Royal  the  potential  deep  weels  for  laying  out  casing 
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* -  tog  of  Daily  Activities 

Date  November  1982  rTuPsday') _  Log  Recorded  By  R-  Belan _ 

Project  AFB ,  IRP  Phase  II  _  _  Corresponding  Tape  # _ JiZA _ 

Location,  Hill  AFB,  Utah _ _ _ _ _ , _ - 

Personnel ftn site  Rick  Belan  (Radian),  Royal  Taylor  (CPI),  Claren  Mackelprang 
(UURI) ;  Keith  Davis.  Mike  Trirneloni,  Bill  Taylor  (Hill  AFB  CE) _ 


Time  (Military) 

. . - - -  - - - - - - - -is.".'--.  -  . ~ 

Activity  or  Event 

1330 

Went  to  Chemical  Disposal  Pit  No.  3  and  spoke  with 

Claron  Mackelprang  (ESL)  and  exchanged  data  for  our 
projects.  Base  civil  engineers  also  present  K.  Davis, 

M.  Trirneloni,  and  B.  Taylor. 

1355 

Went  to  Monitor  Well  M-4  to  take  a  static  water  level 
measurement  and  sound  it . 

1430 

Conducted  final  day's  check  with  CDI  R.  Taylor  and  C. 
Mackelprang  (ESL) . 

1500 

Returned  to  base  Civil  Engineer’s  and  review  data 
supplied  by  UURI.  Coordinated  with  Salt  Lake  Radian 
office. 

1600 

Called  Radian  Austin  office  to  coordinate,  and  spoke 
with  William  Little  on  recent  air  rotary  drilling  results 
from  a  California  project  as  applicable  to  our  present 
Hill  AFB  project. 

1700 

Break. 

1830 

Resume  well  log  data  review  for  planning  deep  wells. 

2030 

End  of  day's  activities. 
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-totm  17  November  1982  (Wednesday)  Log  Recorded  By  _Rick_BeIan _ __ 

l*roject  AFB - IRP  Phase  II _  Corresponding  Tape  #  ML A _ _ 

Location  Hill  AFB,  Utah 

Personnel  on  Site  Rick  Belan  (Radian);  Farrell  Peterson.  Roval  Taylor  (CPI) 


Time  (Military) 

Activity  or  Event 

0800 

Picked  up  field  gear  at  Base  Civil  Engineer’s,  proceeded 
to  Monitor  Well  M-9.  Measured  well  casing  and  drive 
shoes.  Driller  not  on-site  yet.. 

0950 

Called  CDI  and  they  left  their  office  about  20  minutes 
before.  Returned  to  Monitor  Well  M-9. 

1010 

FarrelL  Royal  on-site  working  on  M-9  emplacing  slotted 
plastic  pipe  and  gravel  in  well  annulus. 

1100 

Completed  drill  pipe  wash  down  and  begin  to  move  to 
Monitor  Well  M-7. 

_  1215 

• 

Begin  drilling  and  driving  of  Monitor  Well  M-7,  clay 
at  17  feet. 

1316 

CDI  dropped  stainless  steel  screen  in  6-inch  casing 
prepare  well  to  pull  6-inch  casing.  There  was  a  problem 
with  pulling  casing.  Farrell  Peterson  noted  some 
gravels  stuck  in  the  screen  and  maybe  some  screen  damage 
but  still  useable,  he  did  not  detect  any  ground  water. 

I  previously  noted  strong  moisture  returns  and  decided 
to  complete  the  well.  Completed  Monitor  Well  M-7. 

1415 

Moving  to  Monitor  Well  M-6  which  is  to  be  a  deep  well. 

1445 

CDI  is  ready  to  drill  Monitor  Well  M-6,  Farrell  Peterson 
only  plans  to  set  8-inch  casing  into  clay  for  today. 

Clay  at  ^ 23  feet . 

1725 

CDI  is  done  for  the  day,  Farrell  Peterson  noted  that 
clay  was  at  13%  feet  and  not  17  feet  at  Monitor  Well 

M-7.  They  depart  for  the  day. 

1730 

Rick  making  double  check  measurements  on  Monitor  Well 

M-7  as  my  data  with  CDI  doesn’t  agree. 

1800 

Completed  measurements  and  observations,  take  soil 
samples  to  freezer  at  Base  Bioengineer. 

1830 


Break. 
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Hat*  17  November  1982  (Wednesday)  Log  Recorded  By  Rick  Be lan _ _ 

Project  Jjiii  IRP  Phase  II _  Corresponding  Tape  #  HL A _ _ 

location  Hill  APB,  Utah 

Personnel  on  site  Rick  Belan  (Radian);  Farrell  Peterson,  Royal  Taylor  (CPI) 


Time  (Military) 


Activity  or  Event 


1900 

Called  Robert  Vandervort  to  discuss  my  concerns  about 

M-7  materials  setting  as  I  believe  driller  is  in  error. 

1930 

Begin  working  up  well  data  to  cross-check  CDI  drillers 

logs  and  first  week  invoice  that  I  received  from  Farrell 

Petterson  today. 

2230 

End  of  day’s  activities. 
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Date  18  November  1982  (Thursday)  Lofl  Recorded Rv  Rick  Be lan 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tape  #  N/ A 

Location  Hill  AFB,  Utah _ 


Personnel  on  Sit*  Rick  Belan  (Radian)  ;  Claron  Mackelprang  (UURI) ;  Royal 
Taylor,  Farrell  Peterson  (CPI) _ 


Time  (Military)  I  Activity  or  Event 


0730  Working  on  Monitor  Wells  M-6  and  M-7  activities. 


0800 


0830 


0910 


1010 


1030 


Went  to  Base  Civil  Engineer's  to  obtain  water  hose  and 
hydrant  key  for  CDI  from  Base  Fire  Department  for  rig 
and  equipment  wash  down.  Coordinated  with  Keith  Davis 
on  a  golf  course  monitor  well  location. 

Called  CDI  to  coordinate  activities.  Farrell  and  I 
discussed  Monitor  Well  M-7.  Farrell  noted  he  had  made 
a  mistake  and  that  the  screen  had  accidently  jammed  and 
that  the  depth  to  clay  was  as  originally  noted  16%  feet 
(^17  feet).  He  will  pull  and  repair  at  his  cost  after 
completing  Monitor  Well  M-6. 

Called  Dr.  S.  Lessley  (UBTL)  for  coordination  and  set 
up  of  a  possible  project  meeting  with  LTC.  Mooney  on 
Friday.  I  noted  my  attendance  is  conditional  on  what  is 
happening  with  the  drilling. 

Discussing  the  project  with  Keith  Davis  and  received  a 
water  detecting  paste.  Also  found  out  that  they  may 
possibly  get  an  oil-skimming  pump  system  to  use  at 
Chemical  Disposal  Pits  1  &  2.  I  noted  to  Keith  it  would 
be  a  good  idea  to  wait  for  our  results  in  the  area 
before  implementing  an  oil  recovery  system. 

Called  CDI.  Farrell  Peterson  noted  that  their  drill 
foam  has  not  come  in  yet.  They  have  a  lot  of  things 
to  do  and  will  not  be  drilling  today. 


1035 

1045 


Called  Dr.  S.  Lessley  (UBTL)  to  see  if  our  meeting  can 
be  today.  If  we  cannot  we  will  shoot  for  next  Wednesday 
morning . 

Went  to  Monitor  Well  M-6  to  drop  off  50  foot  fire  hose 
hydrant  key  and  hydrant  adapter  for  CDI.  I  placed  the: 
inside  CDI  truck.  Saw  UURI  working  at  Berman  Pond. 


05 


Stopped  and  talked  with  Claron  about  their  resistivit 
survey  at  Berman  Pond. 
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D«t«  16  November  1982  (Thursday)  Loq Recorded Rv  Rick  Be lan _ 

Prol6®*  -~rrr^~ - IRP  Phase  II  Corresponding  Taps  •  N/A _ 

Location  AFB,  Utah 

Parsortnal  on  Sits  Rick  Be  lan  (Radian);  Claron  Ma  eke  1  prang  (UURI)  ;  Royal- 
_ Tavlor.  Farrell  Peterson  (CPI) _ 


n 


Time  (Military) 


Activity  or  Event 


1120 


At  Monitor  Well  M-6  Royal  and  help  on-site  doing  general 
work,  no  well  drilling. 


1200 


Back  at  Civil  Engineering  and  talked  with  Keith  Davis 
and  picked  up  a  new  tube  of  oil/water  marking  paste. 


-v- 1245 


Screening  the  geology  of  southern  and  eastern  areas  of 
the  base.  Went  to  Weber  County  Landfill,  observed 
landfill  topographic  cuts  and  described  general  forma¬ 
tions.  Went  to  view  Landfills  3  and  4  area  from  the 
north  side  of  Weber  River  Canyon. 


1400  Break. 

1430  Resume  investigative  field  activities. 


1500 


Called  Austin  office  and  spoke  with  William  Little  on 
project  materials  chemical  resistance,  Ken  Lee  may  have 
additional  information  of  materials  (i.e.,  ABS  plastic). 


1545  Dropped  off  field  gear  at  Civil  Engineers. 

1615  Scoping  out  golf  course  and  unlined  open  water  tank  just 

east  of  golf  course  club  house. 


1700 

vl830 

2000 


Finished  viewing  golf  course  area,  break. 

Working  up  soil  sample  inventories,  and  preparing 
static  water  level  line  equipment. 

End  of  day's  activities. 
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19  November  1982  (Friday)  Log  Recorded By  Rick  Be lan _ 

Project  AFB - lKP_?haset  II — _  Corresponding  Tape  *  _ 

Location  Hill  AFB,  Utah  _ 

|  PereonneionSite  HjE  Belan  (Radian);  Farrell  Peterson,  Royal  Taylor  (CPfT 


Time  (Military) 


Activity  or  Event 


0800 


Working  up  day's  activities  and  coordination  calls. 
Weather  is  not  good. 


0840 


0850 

0900 


0915 


Called  CD1  on  drilling  status.  Farrell  Peterson  said 
because  of  the  bad  vet  weather  this  morning  ve  will 
make  a  determination  about  9:30  a.m.  if  they  will  drill 
today. 

Called  Robert  Vandervort  and  discussed  project.  He 
took  care  of  the  field  car  mileage  with  Holiday  Car 
Rental  for  me. 

Called  Dr.  S.  Lessley  (UBTL)  and  discussed  project. 

1.  10  a.m.  Wednesday  we  will  meet  with  LTC .  Moody 
and  have  pre -meeting  at  about  9  a.m.  between 
Rick  Belan,  Sim  Lessley  and  Howard  Ross  which 
should  be  good  to  discuss  internal  project 
matters . 

2.  Robert  Vandervort  will  probably  attend  meeting. 

Went  to  Bioengineer  and  exchanged  soil  sample  custody 
for  them  to  hold  until  UBTL  picks  them  up  today.  Soil 
samples  are  for  Monitor  Wells  M-l,  M-2,  M-4,  M-9,  and 
M-7 . 


0950 

1000 


1035 

1050 


Called  CDI,  they  will  drill  today  and  informed  Farrell 
that  next  Wednesday  I  have  a  meeting,  he  noted  he  does 
also,  and  would  probably  not  be  at  Hill  AFB. 

Called  UBTL  and  talked  with  Dr.  Sim  Lessley  that 
drilling  activities  will  be  today  and  soil  samples 
can  be  picked  up  with  Sheila  at  LTC.  Mooney's  office. 
Discussed  that  1  need  resistivity  results  as  it  has 
been  a  month,  particularly  for  Chemical  Pit  3.  Dis¬ 
cussed  project  with  base  civil  engineers. 

Relayed  activity  changes  for  Robert  Vandervort. 

Reconing  golf  course. 
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n«tn  19  November  1982  (Friday) 
Project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah _ 


Personnel  on  Site  Rick  Belan  (Radian 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  i  N/ A 


Farrell  Peterson,  Royal  Taylor  (CDI) 


Time  (Military) 


1300 


1515 


1545 


1600 

1615 


•v*  1630 


-v  1730 


Activity  or  Event 


CDI  arrive  at  site  to  begin  drilling  activities  on 
Monitor  Well  M-6.  Drilled  open  hole  below  the  8-inch 
casing  to  a  depth  of  ^77  feet.  No  distinct  sand  zones 
below  clay  could  be  picked.  Seems  to  have  lots  of  very 
thin  sand/silt  lenses. 

Snow  storm  hit  along  with  extreme  drops  in  temperature, 
some  hail. 

End  of  drilling  activities  due  to  weather.  Farrell 
and  I  discuss  allowing  M-6  to  sit  and  see  if  a  static 
water  level  measurement  could  be  taken.  To  date, 

Farrell  and  Royal  have  been  the  only  CDI  personnel 
constructing  wells  on  Hill  AFB. 

Took  field  equipment  to  base  civil  engineers. 

Called  Radian  Austin  office  and  discussed  Monitor  Well 
M-6  well  completion  potential  and  special  considera¬ 
tions  with  Larry  French. 

Called  UURI  and  spoke  with  Dr.  Howard  Ross  and  discussed 
the  need  for  preliminary  resistivity  survey  results 
particularly  on  Chemical  Disposal  Pit  No.  3. 

End  of  day's  activities. 
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n^to  20  November  1982  (Saturday)  ^ p^cor^ By  Rick  Belan 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tape  #  SZ A 

Location.  Hill  AFB,  Utah  ______ 

Personnel  on  site  Rick  Belan  CRadian)  _ 


Time  (Military) 


Activity  or  Event 


^  1835 


Called  William  Little  (Radian)  to  discuss  Monitor  Well 
M-6  completion  potential  based  upon  special  problem 
and  considerations.  William  Little  has  recently  com¬ 
pleted  a  deep  well  in  a  similar  type  formation. 


(• 
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Data 


21  November  1982  (Sunday) 
Project  Hill  AFB  IRP  Phase  II 
■  nation  Hill  AFB ,  Utah _ 


Log  Recorded  By. 
Corresponding  Tape  #. 


Rick  Belan 


N/A 


Personnel  on  Site  Rick  Belan  (Radian) 


Time  (Military) 


Activity  or  Event 


1130 


1230 

1815 

-v  1830 

2100 


At  Monitor  Well  M-6  to  take  static  water  level  measure¬ 
ments  and  sound  the  bottom.  The  bottom  had  filled  in 
from  -v. 77  feet  below  ground  level  back  to  ^35  feet  below 
ground  level.  Definite  ground  water,  but  distinct 
water  bearing  zones  not  apparent. 

End  of  day's  field  data  collection. 

Called  William  Little  to  discuss  my  data  collected  today 
on  Monitor  Well  M-6  and  application  to  my  well  comple¬ 
tion  plan. 

Called  Ann  St.Clair  to  brief  on  general  field  station 
and  to  confir  on  Monitor  Well  M-6  situation.  I  then 
worked  on  general  project  activities  for  Monday. 

End  of  day's  activities. 
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Rick  Be lan 
*  m _ N/A 


Date  22  November  1982  (Monday) _  Loq  Recorded  By  Rick  Be  lan _ _ 

Project  _Hil  l  AFB  IRP  Phase  II  Corresponding  Tape  #  N/A _ 

Location,  AFB ,  Utah _ 


Personnel  on  site  Rick  Belan  (Radian);  Keith  Davis  (Hill  AFB  CB) ;  LTC.  Maynard 
Moody  (Hill  AFB  Bioengineer);  Farrell  Peterson,  Royal  Taylor, 


Arlynd  Himdall  (CDI 


Time  (Military) 


Activity  or  Event 


Met  with  Civil  Engineer  Keith  Davis  and  discussed 
project.  I  also  inquired  about  the  base  culinary  water 
storage  tanks  and  drain  lines  in  the  vicinity  of  the 
golf  course . 

Called  CDI  and  spoke  with  Farrell  Peterson  and  Monitor 
Well  M-6  completion  plan  and  the  day’s  activities. 

Also  noted  that  for  a  gravel  pack  at  Monitor  Well,  M-7 
needs  to  be  rounded. 

At  Bionegineer  picked  up  soil  sample  bottles,  spoke 
with  LTC.  Moody  on  project  and  arranged  for  a  conferencr 
room  for  Wednesday  meeting. 

Called  Dr.  Sim  Lessley  (UBTL)  to  discuss  Wednesday’s 
meeting  and  status  on  Monitor  Well  M-6. 

CDI  just  arrived  on  site  and  begin  working  on  Monitor 
Well  M-6.  Preparing  for  setting  of  the  screen  welding 
casing,  etc.  Arlynd  is'  now  on  site,  briefed  him  on 
safety  program  and  personal  protective  gear. 

Called  Radian  and  picked  up  messages.  Briefed  Robert 
Vandervort  on  project.  Returned  to  CDI  drilling 
activity . 

Completed  setting  screen  at  Monitor  Well  M-6  and  pre¬ 
paring  to  work  on  Monitor  Well  M-9. 

CDI  pulled  out  screen  and  will  prepare  hole  and  casing 
for  4-inch  plastic  slotted  pipe  for  completion. 

Wash  down  drill  pipe  and  low  off  rig  to  clean  up. 
Received  a  copy  of  second  invoice  from  Farrell  Peterson. 

End  of  field  activities;  break. 

Reviewed  CDI  invoice  and  budget. 


End  of  day's  activities. 
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Data  _2  3  November  1982  (Tuesday)  Lop  Recorded  ay  Rick  Be lan _ 

Project  Hill  AFB  _  IRP  Phase  II  Corresponding  Tape  #  N/A _ 

l_Qeatinn  Hill  AFB ,  Utah 

Personnel  on  Rick  Belan  (Radian);  Royal  Taylor,  Arlynd  Himdal  (CPI); 
Keith  Davis  (Hill  AFB  CE) ;  Wayne  Sugamo to  (Hill  AFB  GC) ;  Bill 
Taylor  (Hill  AFB  CE) :  Claron  Mackelprang  (UURI) 


Time  (Military) 

Activity  or  Event 

0700 

Working  on  field  data  and  interpretation. 

0800 

Break  to  0830. 

0850 

Called  CDI  to  coordinate  activities  and  leave  message 
about  second  invoice.  Picked  up  field  gear  at  base 
civil  engineers . 

0900 

Keith  Davis  noted  that  the  resistivity  survey  equipment 
was  located  and  delivered  to  UURI.  The  weather  is  still 
very  cold. 

0916 

Called  CDI  left  message  for  Farrell  Peterson  -  reference 
his  second  invoice.  Also  found  that  Royal  and  Arlynd 
were  coming  out  to  prepare  drilling  rig  for  next 
monitor  well. 

0930 

At  M-6  CDI  on-site,  Royal  and  Arlynd  are  getting  ready 
to  begin  activities  to  move  to  the  next  site  Monitor 

Well  M-10. 

^0950 

Went  to  the  golf  course  and  spoke  with  Wayne  Sugamoto 
about  golf  course  and  general  hydrogeo logic  setting. 

Left  for  base  engineer. 

1025 

Saw  UURI  at  Berman  Pond  and  they  noted  the  ground  was 
frozen.  Claren  Mackelprang  asked  if  a  pick  is  avail¬ 

able  to  dig  their  electrode  holes.  I  said  I'll  check 
with  the  base  engineers  as  that's  where  I'm  headed. 

1035 

At  base  engineers  and  was  given  a  pick  by  Bill  Taylor. 

1100 

Returned  call  to  L.  McQuivi,  Salt  Lake  City,  U.S.  Army 
Corps  of  Engineers.  They  could  not  find  Berman  Pond 
soil  borings  related  information  that  I  requested.  He 
noted  that  Bob  Smith  the  resident  Corp  Engineer  repre¬ 
sentative  at  Hill  AFB  may  have  more  recent  information. 

1120 

L 

Gave  base  civil  engineer  pick  to  UURI  at  Berman  Pond. 

Went  to  restake  Monitor  Well  M-10  location  to  aid  in 
developing  lateral  geology  from  Monitor  Well  M-9. 
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Date  23  November  1982  (Tuesday)  By  Rick  Be lan 

Project  -Hill  AFB  IRP  Phase  II  Corresponding  Tape  #  jjZ  A _ 

Location,  Hill  AFB ,  Utah _ _ _ 


Personnel  on  Site  Rick  Be  lan  (Radian);  Royal  Taylor,  Arlynd  Himdal  (CPI) 


Keith  Davis  (Hill  AFB  CE) ;  Wayne  Sugamoto  (Hill  AFB  GC 


Taylor  (Hill  AFB  CE) ;  Claron  Mackelprang  (UURI) 


Activity  or  Event 


At  Monitor  Well  M-6/  M-7  drillers  not  present.  The 
equipment  looks  ready  to  move. 

Finished  looking  at  a  hillside  sample  excavation  and 
geology  at  the  base  of  the  golf  course  bluff,  took  a 
geologic  sample. 

Called  CDI  and  spoke  with  Farrell  Peterson  and  he 
noted  that  the  rig,  truck  and  water  truck  were  frozen 
up.  He  said  if  they  can't  get  them  running  in  about  an 
hour  for  Royal  and  Arlynd  to  come  in  for  the  day  and 
bring  in  the  flat  bed  truck.  We  discussed  his  second 
invoice  and  finalized  activities. 

Drillers  to  stop  for  the  day  per  instructions  from 
Farrell.  They  got  the  rig  and  truck  running  and  had 
moved  equipment  down  to  Monitor  Well  M-10.  Farrell 
Peterson  said  they  might  work  Friday. 

Went  by  and  spoke  with  Wayne  Sugamoto  about  the  golf 
course  grounds . 

Back  at  base  civil  engineers  and  spoke  about  project. 
Working  on  field  activities,  summations,  and  change  of 
custody  forms.  Coordinated  to  have  base  civil  engineer 
to  view  drilling  operations  of  Monitor  Well  M-10  and 
soil  sampling. 

Took  instructions  and  soil  sample  bottles  to  CDI  dog¬ 
house  . 

Break . 

Working  up  data  and  information  for  Wednesday  work 
meeting  between  Base  Bioengineer,  and  Civil  Engineer 
with  UBTL,  UURI,  and  Radian  representatives. 

End  of  day's  activities. 
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Date  24  November  1982  (Wednesday)  ^ Becordad By  Rick  Be lan _ 

Project  .Hill  AFB _ IRP  Phase  II _  Corresponding  Tape  *  N/A _ 

Location  APB,  Utah 

Peraonnal  on  Site  Rick  Belan  (Radian);  LTC.  Maynard  Moody  (Bioengineer); 
Dr.  Sim  Lessley  (UBTL) ,  Robert  Vandervort  (Radian;;  bill  Taylor 


_ Jim  Vining, 

Nathan  Currier  (Hill  AFB  Civil  Engineers) 

_ 

Time  (Military) 

Activity  or  Event 

0900 

Met  Robert  at  bioengineers  for  meeting  with  UBTL, 

UURI,  Bioengineer  and  Civil  engineer. 

v  0930 

Dr.  S.  Lessley  and  Dr.  H.  Ross  arrive  we  begin  discussing 
project . 

1000 


LTC.  Moody  Jim  Vinning  and  Nathan  Currier  arrive  for 
the  meeting.  Radian,  UBTL,  and  UURI  provide  a  project 
background  and  status  briefing  to  base  personnel.  A 
recommendation  provided  by  Rick  Belan  is  to  emplace  a 
well  at  the  golf  course  area  as  we  have  no  knowledge  of 
the  hydrogeology  there  and  its  relationship  to  the  land¬ 
fill  areas  particularly  for  recharge.  No  objections 
were  made  for  a  golf  course  well. 


1200 


End  of  meeting,  break.  Rick  Belan  departs  for  personal 
trip  to  Austin,  Texas  for  Thanksgiving  holiday  weekend. 


1330 


Working  on  administrative  items,  also  remedial  measures 
clay  cap/monitor  well  consideratins  at  Landfill  No.  4 
area. 


1630 


End  of  day's  activities. 


D-46 


RADIAN  Sheet_L__o if_L 

Log  of  Daily  Activities 

25/  (Thursday/ 

Date,  26  November  1982  Friday)  Lofl  Recorded  By  Rick  Be lan _ 

Project  - IRP  Phase  II  Corresponding  Tape  #  N/ A _ _ _ 

Location.  APB ,  Utah _ _ _ 

Personnel  on  Site  Bill  Taylor  (Civil  Engineers);  Farrell  Peterson,  Royal 
Taylor  (CPI)  - 


Time  (Military) 


11/25/82 


Thanksgiving  Holiday. 


Activity  or  Event 


11/26/82 
%  1615 


Thanksgiving  Holiday  (Radian) . 

I  called  Hill  AFB  Civil  Engineers  and  coordinated  with 
Bill  Taylor  about  CDI  activities.  He  noted  that  Farrell 
Peterson  decided  to  work  today  starting  on  Monitor  Well 
M-10.  Bill  picked  up  two  soil  samples  collected  by  CDI 
and  took  them  to  the  Bioengineers  for  storage  and  pick¬ 
up  by  UBTL.  (NOTE:  Farrell  Peterson  had  noted  to  Rick 
Belan  early  in  the  week  that  he  had  prior  committments 
for  Friday  and  probably  would  not  work  that  day.  In 
anticipation  that  he  might  work,  I  provided  a  list  and 
coordinated  with  him  for  limited  Monitor  Well  M-10 
activities.  I  also  obtained  Base  Civil  Engineer  assis¬ 
tance  from  Bill  Taylor  to  check  on  CDI  activities  if 
they  worked.) 
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27  November  1982  (Monday) _  ^  Recorded  By  Rick  Belan 

t  Hill  AFB  IRP  Phase  II _  Corresponding  Tape # _ _ 


Location  Saif  Lake  CitV.  Utah - - 

Personnel  on  sit«  Rick  Belan.  Robert  Vandervort,  Clive  Mecham  (Radian) 


Time  (Military) 


0700 


0900 


1115 

1215 


1300 


^  1330 
v  1400 


Activity  or  Event 


Depart  Austin  to  Salt  Lake  City  after  Thanksgiving 
Holiday  to  resume  Hill  AFB  field  activities. 

Work  up  project  information  and  data,  and  planning 
weeks  activities. 

Break,  arrive  Salt  Lake  City. 

Coordinating  with  Clive  on  lysimeters,  soil  augering 
and  field  activities. 

Spoke  with  Robert  Vandervort  on  drilling  invoices  and 
vouchers . 

Called  and  coordinated  with  CDI  on  drilling  activities 

Called  U.S.  Army  Corps  of  Engineers  Mel  Howell  in 
California  for  soil  boring  information  around  Berman 
Pond.  He  will  send  what  boring  information  he  has. 


1630 


End  of  day's  activities 
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Date  30  November  1982  (Tuesday)  ' Log  Recorded  By  Rick  Belan _ 

Project  .Hill  AFB  _  IRP  Phase  II _  Corresponding  Tape  s  N/A _ 

Location,  Hill  AFB,  Utah  , 

Personnel  on  site  Rick  Belan  (Radian);  Farrell  Peterson,  fid  Hitt,  Royal 

Taylor  (CPI):  Mike  Trimeloni , (Hi 11  AFB  CE)  . _ 


Time  (Military) 

Activity  or  Event 

0800 

Prepare  for  day's  activities.  I  don't  feel  well. 

0900 

At  Base  Civil  Engineers  picked  up  field  gear.  Bill 

Taylor  showed  me  an  old  photo  of  Berman  Pond  which  I 
requested.  The  pond  was  bigger  than  my  previous  infor¬ 
mation  indicated. 

0915 

Called  CDI.  Farrell  Peterson  said  it  is  raining  right 
now  and  won't  be  out  at  this  time  (welding  safety) . 

He'll  see  around  11:00  a.m.  It  is  raining  this  morning 
at  Hill  AFB. 

0930 

I  spoke  with  Bill  Taylor,  he  has  the  golf  course  base 
well  drilling  permit  and  Friday's  chain  of  custody  form. 

1115 

Called  CDI  and  they  are  on  their  way  out  to  Hill  AFB  to 
resume  working. 

1245 

CDI  getting  ready  to  sep  up  on  Monitor  Well  M-3  and  have 
completed  Monitor  Well  M-10.  CDI  drill  rig  got  stuck. 

CDI  attempted  to  get  the  rig  out  in  the  vicinity  of 
Monitor  Well  M-3.  The  rains  have  softened  the  clayey 
ground . 

1410 

I  called  Mike  at  Base  Civil  Engineers  for  assistance 
to  unstick  the  rig. 

1440 

Mike  noted  he  hasn’t  located  anyone  yet  to  help  move 
the  rig.  We  will  check  with  Keith  Davis  when  he  gets 
back. 

1440 

Spoke  with  Farrell  who  has  been  waiting  about  %  hour. 

He  could  not  do  any  more  today  and  would  be  back  Wednes¬ 
day  with  materials  to  get  the  rig  out. 

1500 

Went  to  the  Base  Civil  Engineers  to  coordinate  and  pick 
up  materials.  Arranged  for  communications  people  to 
view  and  approve  the  golf  course  well  site  on  Thursday. 
Have  not  been  able  to  reach  water  line  office  all  day 
to  also  approve  golf  course  monitoring  well  site.  Will 
help  on  Wednesday  to  get  ahold  of  water  line  people. 

1600 

Break . 
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Date  30  November  1982  (Tuesday)  ^ Recorded Ry  Rick  Be lan _ 

Project  £££  IRP  Phase  II  Corresponding  Tape  #  iiZ h. 

Location,  Hill  AFB ,  Utah 

Personnel  on  Site  Rick  Belan  (Radian):  Farrell  Peterson.  Ed  Hitt,  Royal 
Taylor  (CDI):  Mike  Trimeloni  (Hill  AFB  CE) _ 


Time  (Military) 


Activity  or  Event 


1645 


Called  Robert  Vandervort  to  coordinate  activities. 
Briefed  him  on  drilling  progress  and  discussed  using  a 
hollow  stem  auger  for  soil  sampling  and  lysimeter 
emplacement.  Also  coordinated  with  Clive  Mecham 
(Radian)  on  lysimeters  ordered. 


1800 


Begin  working  up  data  and  planning  drilling  activities 
and  soil  collection  activities.  Worked  up  monthly 
report  input  to  UBTL. 


2400 


End  of  day's  activities. 
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nat«  1  December  1982  (Wednesday) 
Prni«r*  Hill  AFB  IRP  Phase  II 
Hill  AFB,  Utah 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  #  ^/A 


k  Belan  (Radian):  Keith  Davis,  Mike  Trimeloni 
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Date  2  December  1982  (Thursday)  Rick  Bel  an _ 

Project  — II  -  ...  Corresponding  Tepe  # .  HZ  A _ 

Location  1)111  gE  utah  _ 

Personnel  on  site  Rick  Belan  (Radian);  Farrell  Peterson,  Royal  Taylor,  Ed 
Hitt  (CD I 


Time  (Military) 


Activity  or  Event 


0800 


Went  to  the  Base  golf  course  maintenance  building  to 
meet  the  water  line  and  communicates  people.  No  one 
there . 


0825 


0830 


^  0840 


0845 


0925 


0930 


0940 


1015 


1045 


1130 


Called  communications  shop  and  Al  Simmons  will  be  coming 
out.  Called  Mike  Trimeloni  about  water  line  people. 

Al  Simmons  arrived.  He  used  a  line  detector  and  noted 
my  staked  location  was  okay.  This  is  very  close  to  their 
line  just  east,  he  said  if  I  move  it  west  we  should  be 
OK.  Also,  if  we  do  not  the  line  it  is  an  old  one  and 
will  not  cause  a  problem. 

Mike  Trimeloni  called  said  the  water  line  people  were 
on  their  way  out. 

Went  to  Berman  Pond  with  Al  Simmons  to  restake  monitor 
well.  He  said  it  looks  OK  and  showed  me  generally 
where  his  lines  ran. 

Called  CDI  ...  Farrell  Peterson  will  be  out  today,  he 
would  like  the  front  loader  about  11:30  a.m.  am  to 
help  move  the  rig  out  of  the  mud. 

No  water  line  people  out  yet.  From  golf  course  mainte¬ 
nance  building,  I  called  Mike  Trimeloni  for  assistance. 
He  called  back  and  the  supervisor  said  he  would  take 
care  of  it.  Also  spoke  with  Keith  Davis  to  arrange  for 
the  front  loader  and  chains  to  help  move  the  CDI  rig 
^11:30  a.m. 

Water  like  people  came  out  and  my  present  stakes  are  OK. 
Ended  stake  check  ^1010. 

Went  to  Civil  Engineers  and  Keith  Davis  noted  a  base 
front  loader  will  be  available  12:30  a.m.  and  not  11.30. 

CDI  on-site  by  Monitor  Well  M-3  and  beginning  to  prepare 
to  set  up  the  rig  to  move. 

Called  Ed  Fleming  of  Earth  Exploration  and  Drilling  to 
coordinate  hollow  steam  augering  activities. 


D-52 


2 


Log  of  Dally  Activities 

2  December  1982  (Thursday)  Log pecor0ed By  Rick  Belan 

tJi^AFBIRPPhase  II _  Corresponding  Tape  _ 


Location 


Pomnnnoi on sh«  Rick  Belan  (Radian);  Farrell  Peterson,  Royal  Taylor,  Ed 


Time  (Military) 


Activity  or  Event 


1140 

1141 


1200 


1645 


1730 


Called  Clive  Mecham  and  relayed  my  talk  with  Ed  Fleming. 

Front  loader  is  on  the  way  out  to  Monitor  Well  M-3  area 
to  move  CDI  rig. 

Front  loader  at  site  and  pulled  out  the  CDI  rig.  Now 
setting  up  rig  on  Monitor  Well  M-3  site.  Drillers 
worked  at  M-3  rest  of  the  day  drilled. 

End  of  drilling  activities,  took  soil  samples  to  Bio¬ 
engineer,  worked  up  day’s  activities  and  coordination 
calls . 

End  of  day’s  activities. 
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Data  3  December  1982  (Friday)  loq Ricordtd By  Rick  Be lan 

Project  ■  Phase  11 -  Corresponding  Tape  # .  ^ZA _ 

Location  HiU  A*^>  utah  _  _ 

Personnel  on  site  Rick  Belan  (Radian);  Royal  Taylor,  Ed  Hitt,  Farrell 

Peterson  (CPI) _ 


Time  (Military) 


Activity  or  Event 


0800 


Begin  day's  activities,  preparing,  for  continuing  work 
on  Monitor  Well  M-3  and  project  coordination  calls. 


0915 


Called  CDI  to  coordinate  activities  with  Farrell 
Peterson. 


0930 


Called  Clive  Mecham  (Radian)  and  coordinated  field 
activities . 


0945 


0955 

1045 


'v  1230 


Called  Dr.  S.  Lessley  (UBTL)  and  coordinated  field 
activities  and  requested  water  containers  for  next 
Wednesday.  Dr.  Dee  Ann  Sanders  (Brodus  AFB)  will  not 
be  able  to  make  it  next  week  to  Hill  AFB  for  a  project 
briefing . 

Called  Dr.  Howard  Ross  (UURI)  and  coordinate  field 
activities,  and  my  need  for  several  alternate  resis¬ 
tivity  survey  transects  to  fill  in  some  data  gaps. 

CDI  on-site  and  resume  drilling  activities  at  Monitor 
Well  M-3.  Rick  Belan  monitored  drilling  activities, 
and  briefed  Ed  Hitt  on  field  safety  program  and  per¬ 
sonnel  equipment. 

Went  to  Berman  Pond  area  to  talk  with  UURI  and  provide 
field  information. 


1310 

1355 

1455 

1545 


Finished  talking  with  Claron  Mackelprang  (UURI) . 
Departed  for  Monitor  Well  M-10  to  take  water  level  and 
sounding  measurements. 

Back  Monitor  Well  M-3  where  CDI  is  working.  Drilling 
is  hard  and  formation  keeps  caving. 

CDI  rig  hydraulic  hose  broke,  they  stop  operations  to 
repair  hose.  They  are  also  getting  ready  to  add  the 
next  8-inch  formation  protective  casing. 

Went  to  Monitor  Well  M-7  to  sound,  and  static  water 
level  and  well  measurements. 
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3  December  1982  (Friday) _  Lo^  p6C0rd#{j  By  Rick  Bel  an 

l_HillAFB _ IRP  Phase  II _  Corresponding  Tape  »  N/.A _ 

Lne.tlQn  Hill  AFB,-  Utah  ■  — 

PsrsonnslonSIte  Rick  Belan  (Radian);  Royal  Taylor 


Time  (Military) 


Activity  or  Event 


1629 


1651 


The  8-inch  casing  has  been  welded, and  CDI  is  resuming 
drilling  at  Monitor  Well  M-3. 

Farrell  had  earlier  arrived  at  Monitor  Well  M-3  to 
conduct  operations.  8-inch  casing  set  to  39  feet  about 
7  feet  below  top  of  clay  at  32  feet.  Farrell  and  crew 
washing  down  drill  pipe  and  rig.  End  of  days  drilling 
activities  -  open  casing  and  hole  to  49  feet  below 
ground  level. 


1715 


End  of  day's  activities. 
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4  December  1982  (Saturday) 
Hill  AFB  IRP  Phase  II 

,  Hin  Afsnrtah  ~~  • 

PwtonhJi on  sit.  Belan  (Radian] 

Hitt,  Morgan  Peterson  (CDI) 


Loo  Recorded  By  Rick  Belan 
Corresponding  Tape  »  .  N/A _ 


Far re] 


’eterson,  Royal  Taylor, 


Time  (Military) 


Activity  or  Event 


0700 


^  0930 


1055 


1130 


1300 


1420 


1425 


1520 


Begin  working  on  day's  activities.,  Working  up  golf  course 
well  depth  estimate.  Work  up  well  development  activities 
and  equipment.  Drillers  said  they  will  be  at  site  (M-3) 
about  9:00  a.m.  for  start-up  probably  won't  be  around 
until  10:00  a.m.  ready  to  drill. 

No  soil  samples  will  be  taken  for  analysis  based  upon 
present  field  data,  we  are  not  expected  to  be  in  the 
influence  of  the  waste  disposal  area. 

CDI  on  site  at  Monitor  Well  M-3  and  resuming  drilling 
operations.  Down  to  -\,60  feet  (-^10:15)  and  still  in  clay 
with  silt  and  very  fine  sand  returns. 

Rick  Belan  briefed  Morgan  field  site  safety,  bailer 
sanitation  and  wearing  of  protective  clothing  while 
assisting  in  development  bailing  at  Monitor  Wells  M-2, 

M-4  and  M-9  today.  Today  is  cold  and  sunny. 

Down  to  92  feet  below  ground  level  and  Farrell  notes 
still  in  a  clay  but  with  small  water  production.  Rick 
said  lets  go  ahead  and  air  lift  test  the  formation  after 
shut  down  period.  So  far  no  apparent  signs  of  contami¬ 
nation.  I  decided  to  let  the  well  stand  for  the  weekend 
to  take  measurement  and  make  up  well  completion  data  about 
Monday . 

CDI  breaking  rig  down  to  move  to  drill  golf  course  well, 
whole  Monitor  Well  M-3  sits  for  the  weekend. 

Morgan  is  about  done  bailing  Monitor  Well  M-9,  he  has  to 
leave  today  at  about  1500. 

CDF  drilling  to  golf  course  location.  CDF  equipment 
handling  and  water  truck  is  stuck  down  slope  of  well 
location. 

CDI  drilled  open  hole  all  in  clay  to  27  feet  below 
ground  level.  Farrell  will  drive  20  feet  of  6-inch  cas¬ 
ing  then  call  it  a  day. 


End  of  day's  activities. 
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Date  6  December  1982  (Monday)  Log  Recorded  By  Rick  Be lan _ 

Project  _  AriP — 11 -  Corresponding  Tape  «  -3LL£ _ 

Location! ^ ^  ^FB,  _ 

Personnel  on  site  Rick  Belan  (Radian);  Keith  Davis  (Civil  Engineers);  Royal 
Taylor,  Ed  Hitt  (CPI);  Clive  Mecham  (Radian) _ 


Time  (Military) 


Activity  or  Event 


0800 


Called  Larry  French  (Radian)  to  coordinate  work  request 
for  Chemical  Disposal  Pit  3;  also  spoke  with  W.  Little. 


0830 


Called  Clive  to  coordinate  lysimeter  activities. 


0840 

! 

0845 

0930 

I 


Called  CD1 ,  spoke  with  Farrell,  they  are  on  their  way 
up  there.  They  could  use  front  loader  as  soon  as  they 
get  there  to  help  unstick  their  water  truck. 

Called  Keith  Davis  to  coordinate  front  loader  for  moving 
CDI  water  truck. 

At  Keith  Davis’  to  coordinate  use  of  front  loader.  He 
indicated  it  would  be  out  about  10:00  a.m. 


0945 


At  golf  course  well.  CDI  on-site  and  have  worked  out 
the  water  truck,  therefore,  won't  need  the  front  loader. 


0955 


Called  Keith  Davis  to  cancel  the  front  loader. 


1005 

1015 

1115 

1215 

1200 


Returned  a  call  from  Farrell  Peterson.  He  wanted  to 
know  my  completion  plans  for  Monitor  Well  M-3.  I  noted 
I  would  have  that  information  later  today. 

Went  to  Monitor  Well  M-3  to  take  static  water  levels 
and  sound  for  well  completion  planning. 

Back  at  new  Well  GC-1.  The  CDI  welder  had  frozen  up  so 
had  to  warm  it  up.  Ready  to  weld  next  6-inch  casing. 

Clive  arrived  on  site.  I  briefed  him  on  activities  a^d 
we  went  to  get  equipment  at  Base  Civil  Engineers  and 
Bioengineer°s .  I  then  took  him  to  Berman  Pond  for 
starting  the  first  lysimeter.  Worked  up  M-3  completion 
plan  to  relay  to  CDI. 

Drilling  activities  continue  at  GC-1.  Driller  still 
encountering  clay. 
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Date  6  December  1982  (Monday)  Log  Recorded  Bj 

Project < - FB _ I RP  Phase  II _  Corresponding T 

Loclton  HiU  HE  Utah 

Personnel  on  site  Rick  Belan  (Radian);  Keith  Davis  (Ci 


Taylor,  Ed  Hitt  (CPI);  Clive  Mechara  (Radian) 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  *  N/A _ 


engineers, 


Time  (Military) 


Activity  or  Event 


1430 


1453 


1505 

1520 


1545 


1630 


1640 


1830 


1840 


Called  Dr.  Sim  Lessley  (UBTL)  and  briefed  him  on  status 
of  Monitor  Wells  M-2,  M-3,  M-4,  M-9  and  GC-1.  I  noted 
that  UURI  was  out  at  Chemical  Disposal  Pits  No.  1  and  2 
conducting  their  resistivity  surveys.  Dr.  H.  Ross  (UURI) 
noted  that  they  have  several  more  hours  of  data  modeling 
to  do  for  Chemical  Disposal  Pit  No.  3.  I  honed  they 
would  completely  finish  out  Chemical  Disposal  Pit  No.  3 
before  moving  to  other  areas  and  had  previously  talked 
with  Dr.  Ross  on  this.  I  told  Sim  that  today  we  are 
also  beginning  to  emplace  several  lysimeters. 

Back  at  Well  GC-1.  Drillers  having  problems  with  air 
rotary  rig,  the  hammer-box  jumped  the  guide. 

Called  CDI .  Farrell  Peterson  not  in  the  office  yet. 

Returned  to  Berman  Pond  to  assist  in  lysimeter  hand 
emplacement  with  Clive. 

CDI  drillers  Royal  Taylor  and  Ed  Hitt  stopped  by  and  told 
me  that  rig  was  broken  down  and  would  not  oe  back  until 
Tuesday.  One  of  the  hammer  guides  broke.  Had  drilled 
to  about  42  feet  today,  still  in  a  clay-red  hard  and 
dry.  I  continued  working  on  lysimeter  emplacement  of 
Berman  Pond  with  Clive  Mecham. 

Completed  lysimeter  1  at  Berman  Pond  @  12%  feet  and  also 

collected  two  soil  samples  from  5  and  12%feet.  No 
obvious  signs  of  contamination.  Moved  to  Chemical  Pit 
No.  3  to  emplace  a  shallow  lysimeter  at  corehole  loca¬ 
tion  CP3-13. 

Cleaning  up  and  took  soil  samples  to  Bioengineers 
refrigreator . 

Completed  emplacing  first  lysimeter  at  Chemical  Disposal 
Pit  No.  3  (CP3L-1). 

Radian  field  truck  would  not  start.  Went  in  my  vehicle 
with  Clive  to  get  jumper  cables  and  flashlight. 
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Rate  6  December  1982  (Monday) 

Drnfrt  Hill  AFB  IRP  Phase  II 

,  HaT,,  n«-*K 

Location  __ 

Personnel  on  Site  Rick  Belan  (Radian 


Tavlor.  Ed  Hitt  (CDI 


__  Log  Recorded  By  Ri ck  Belan _ 

_  Corresponding  Tape  # _ N/_A _ 


Keith  Davis  (Civil  Engineers) ;  Royal 


Time  (Military) 


Activity  or  Event 


1915 


2000 

2045 


Returned  to  Chemical  Disposal  Pit  ffo.  3.  Truck  started 
up  OK  with  a  jump.  Took  field  gear  to  Civil  Engineers 
to  drop  off  for  the  night. 

End  of  day's  field  activities.  Break. 

Working  up  field  data  and  planning  field  activities. 


2200 


End  of  day's  activities. 
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Date  7  December  1982  (Tuesday)  Log  Recorded  By _M£L_Belan _ 

Project  — I RP  Phase  II _  Corresponding  t«Pai  N/A _ 

Location  Hl11 

PersonhelonSIte  Rick  Belan  (Radian),  LTC.  Maynard  Moody  (Bioengineer) 


Time  (Military) 


Activity  or  Event 


0745 


Begin  work  on  administrative  items  and  field  planning. 
Snowing  this  morning. 


0830 


0905 


Received  a  call  from  Dr.  S.  Lessley  (UBTL)  and  he  noted 
Jim  Cochran  will  not  be  available  next  Monday  and  Tuesday 
for  ground  water  sampling  but  another  individual  will. 

We  discussed  field  equipment  requirements. 

Called  CDI  to  coordinate  activities.  They  are  on  their 
way  out  (R.  Taylor  and  Ed  Hitt).  Farrell  Peterson  will 
be  out  later.  I  left  a  message  for  him  on  the  completion 
of  Monitor  Well  M-3. 


0910 


Working  up  the  other  wells  to  sample  and  suitabili  ty 
selection  went  to  Hill  AFB. 


1030 


Radio  noted  a  weather  watch  for  snow  storm  and  freeze. 


1100 


1100 


1200 

1430 


At  GC-1  no  drillers  yet.  Called  CDI  spoke  with  Karen 
they  had  a  car  breakdwon  by  Layton,  Utah.  Farrell 
Peterson  went  out  to  repair  it.  She  indicated  they  will 
probably  shut  down  field  work  due  to  snow  storm.  (NOTE 
snow  and  winds  increasing.) 

Called  Robert  Vandervort  (Radian  SLC) ,  he  said  I  need 
to  call  Larry  French  (Radian).  Robert  and  I  discussed 
M-3,  GC-1,  clay  cap  consideration  and  I  need  to  talk 
with  UURI  on  the  project. 

Begin  to  field  inspect  older  wells  for  potential  sam¬ 
pling  W-6,  W-7,  W-8,  W-9  and  W-14  per  our  proposal. 

Finished  field  check  of  old  W  series  wells  stopped  into 
Bioengineer  and  briefed  LTC  Moody.  Went  to  Base  Civil 
Engineers  to  work,  briefed  Keith  Davis  and  Bill  Taylor 
on  project  status. 
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Date. 
Project  _ 
Location. 


7  December  1982  (Tuesday) 


Hill  AFB 
Hill 


AFB, 


IRP  Phase 
Utah 


II 


Log  Recorded  By  Rick  Bel  an 


Corresponding  Tape  #_JSZA 


Personnel  on  Site  Rick  Belan  (Radian),  LTC.  Maynard  Moody  (Bioengineer) 


Time  (Military)  I  Activity  or  Event 


1500  Called  Dr.  Sim  Lessley  (UBTL)  to  discuss  items  -  sampling 

or  not  to  sample  monitor  wells  W-7,  W-8,  W-9,  W-6,  and 
W-14;  need  more  (14)  soil  sample  bottles;  next  M-well 
will  be  Chemical  Pit  3  after  GC-1;  Jim  Cochran  (UBTL)  to 
bring  2-5  gallon  jugs  distilled  water  and  meet  at  9:00  am 
Bldg.  5;  discussed  moving  several  resistivity  survey 
transects  in  Landfill  No.  3/Chemical  Disposal  Pits  Nos. 

1  and  2,  area  to  fill  in  what  the  clay  is  doing;  I'll 
write  a  note  about  a  landfill  protection  clay  cap 
considerations . 


1530 

1540 

1605 

1615 

1635 


Called  Jim  Cochran  (UBTL)  and  relayed  we  will  meet 
9:00  a.m.  Bldg.  15  Weneesday,  bring  4-5  water  sample 
containers  and  for  Friday  need  14  soil  sample  bottles. 

Called  C live  Mecham  (Radian)  and  left  message  to  meet  at 
Bldg.  14,  9:00  a.m.  Wednesday. 

Called  and  spoke  with  Dr.  Sim  Lessley  on  project. 

Got  a  call  from  Dr.  Howard  Ross  and  he  will  conduct  two 
transects  as  requested,  and,  on  Chemical  Project  Pit. 

No.  3  recommendations  on  Thursday. 

Continued  working  on  field  plans. 


1730 


Break . 


1830 


2100 


Working  up  barrel  requirements  for  monitor  well  discharge 
to  give  to  Civil  Engineer  for  barrel  request.  Checked 
out  pH  and  conductivity  meters.  Replaced  batteries  and 
adjusted  meters . 

End  of  day's  activities. 
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Log  of  Daily  Activities 

Data  ®  December  1982  (Wednesday)  Loo Recordarf  Rw  Rick  Belan 

1  Protect _  Hill  AFB 

IRP  Phase  II  Correaoondlnn Tan# *  N/ A  1 

Location  Hill  AFB,  Utah 

Personnel  on  site  Rick  Belan  (Radian);  Bill  Taylor  (Civil  Engineers)  Ed 

Royal  Taylor  (CDI) 

Time  (Military) 

Activity  or  Event 

0800 

Called  UBTL  and  Radian  (SLC)  to  not  come  out  to  base  due 
to  extreme  winter  weather  conditions  and  winds  (Arctic 
style) . 

0840 

Called  CDI  to  check  on  their  work  status  today.  They 
will  probably  not  work  today  due  to  weather,  but  if  any 
change,  he'll  (FP)  call  Keith  Davis  and  leave  word  for 
me . 

0900 

Working  up  field  activities. 

1000 

At  Base  Civil  Engineers  to  coordinate  activities. 

1045 

Called  communications  to  get  up  for  Berman  Pond  stake 
clearance  for  Friday’s  hollow  stem  augering  meeting  and 
Building.  I  spoke  with  Al  Simmons.  I  checked  with  Bill 
Taylor  on  coordinating  with  water  line  people  to  check 
Berman  Pond  also,  I  could  not  get  them  on  the  phone. 

1100 

Went  to  Berman  Pond  to  stake  out  next  soil  sample  and 
lysimeter  locations  for  hollow  stem  augering  Friday. 

1300 

Called  CDI.  Farrell  Peterson  said  they'll  come  o- t  to 
give  it  a  try  but  if  too  cold  they'll  go  back  in.  I 
noted  its  still  very  windy  and  cold  but  might  be 
workable.  I  then  went  to  Well  GC-1. 

1240 

Saw  water  line  people  on  base  to  check  out  lysimeter 
stakes  at  Berman  Pond,  I  said  I'll  meet  them  out  there 
at  Berman  Pond. 

1250 

Called  base  snow  control.  They  did  what  they  could  to 
clear  snow  at  the  golf  course,  but  will  have  to  wait 
until  swing  shift  to  get  a  snow  blower  out  at  Well  GC-1. 
The  access  road  to  the  site  is  mostly  snow  covered. 

(Snow  Control  62928/9) 

1255 

Called  CDI  to  relay  that  golf  course  road  access  is 
limited.  He  noted  they  were  going  to  try  and  still  drill. 

1305 

Went  to  Berman  Pond  to  get  with  Doug  of  water  lines. 

Saw  CDI  going  to  site  talked  with  them  briefly. 
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Hitt,  Royal  Taylor  (CPI) _ 


Time  (Military) 
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1330 


Completed  water  line  check  for  hollow  stem  augering  on 
Friday.  My  staked  locations  are  OK. 


1335 


Called  Radian  and  UBTL  to  relay  no  ground  water  supply 
activities  this  afternoon.  Spoke  with  Dr.  Sim  Lessley 
and  requested  Jim  Cochran  to  be  at  9:00  a.m.  Thursday 
Building  15 . 


|  1400 


Went  to  Well  GC-1  Royal  Taylor  and  Ed  Hitt  on-site  the 
rig  access  is  bad  (snow  drifts).  Rig  is  drifted  in, 
and  extreme  cold  winds  make  working  extremely  difficult. 
They  picked  up  some  drilling  equipment  to  take  back  to 
the  shop.  They  will  not  be  working  the  rest  of  the  day. 


1430  Working  up  field  data  and  notes  and  planning  monitor 

well  sampling  activities;  still  extremely  cold  and  windy. 

1630  End  of  day's  activities. 
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Peraonnelon site  R*ck  Belan,  Clive  Mecham  (Radian) ;  Jim  Cochran  1 
Ed  Hitt,  Royal  Taylor,  Farrell  Peterson  (CDI) 


iochran 


Time  (Military) 


Activity  or  Event 


0730 


0815 


0817 


0825 


0845 


0910 


0945 


%  1000 


A,  1100 

1130 

1140 

1230 


1240 


Begin  field  activities,  today  we  plan  to  be  at  Well  GC-1 
to  continue  to  drill,  and  ground  water  sampling  activities 
Also  checking  out  soil  auger  hole  versus  utilities  loca¬ 
tions.  The  weather  is  cold  but  not  as  windy  as  yesterday. 

I  called  base  communications  and  they  will  be  out  to 
check  my  auger  hole  location  at  Berman  Pond. 

Mr.  Douglas  came  out  to  Berman  Pond  and  all  stakes  looked 
OK  for  augering  Friday.  He  noted  when  they  were  working 
around  Bldg.  555  sometime  ago  there  was  a  strong  odor 
inside  the  building. 

Went  to  Well  GC-1  to  check  out  weather  conditions  -  still 
cold,  not  quite  as  windy. 

Called  CDI.  I  told  Farrell  Peterson  that  it  was  still 
cold  but  not  as  windy,  road  is  open  to  rig.  He  said 
that  they'll  be  out  around  10:00  a.m.  and  see  how  far 
they  can  get  in  view  of  the  weather. 

Back  at  Civil  Engineer's  and  Clive  Mecham  is  in  the 
office.  I  briefed  him  on  the  day’s  activities  and 
measurements  needed  and  his  bailing  assistance  with  Jim 
Cochran. 

Called  Dr.  Sim  Less  ley  (UBTL)  and  briefed  on  field 
activities . 

J.  Cochran  arrived;  we  went  to  M-4  and  after  briefing 
him,  begin  ground-water  sampling. 

CDI  on-site  begin  to  warm  up  rig  engines. 

Begin  bailing  to  sample  at  M-4. 

Saw  UURI  on  base. 

CDI  got  rig  and  equipment  warmed  up  and  continued  to 
drill  at  golf  course  Well  GC-1.  Broke  out  of  clay  at 
50  ft.  into  a  sand  (VF) . 

CDI  rig  pull  down  chain  broke  and  need  to  repair.  Royal 
Taylor  and  Ed  Hitt  make  preparations  to  repair  rig. 
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Personnel  on  Site  Rick  Belan.  Clive  Mecham  (Radian);  Jim  Cochran  (UBTL) ; 
Ed  Hitt,  Royal  Taylor,  Farrell  Peterson  (CPI) 


Time  (Military) 


'v.  1300 


Activity  or  Event 


Clive  Mecham  and  Jim  Cochran  came  po  inform  me  that  the 
monitor  well  bailer  broke.  I  went  with  them  to  retrieve 
it.  They  continued  bailing/sampling  activities  the  rest 
of  the  afternoon. 


v  1320 


1430 
.  1640 

I* 

%  1700 
1830 


Bailer  fishing  successful  went  back  to  golf  course  well. 
Ed  and  Royal  were  in  the  golf  course  maintenance  building 
using  equipment  to  repair  the  drill  rig  chain.  Farrell 
Peterson  came  on-site  to  view  operation. 

CFI  repairs  done,  resume  drilling  activities. 

CDI  hammer  broke,  will  repair  tomorrow. 

Called  Robert  Vandervort  and  discussed  field  progress. 

End  of  day's  activities. 
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Claron  Mackelprang 


Time  (Military) 

Activity  or  Event 

0730 

Begin  field  activities,  preparing  for  a  variety  of  field 
tasks . 

0800 

Picked  up  field  gear  at  base  Civil  Engineer's. 

0815 

Called  Dr.  Sim  Lessley  (UBTL) ,  briefed  him  on  activities 
of  golf  course  well,  GC/S  screen  from  GC-1,  resistivity 
surveying  at  the  golf  course,  ground  water  complete 
analysis  for  selected  well,  Clive  Mecham  coming  by  to 
pick  up  sample  containers.  Sim  not  in  so  I  left  a 
message . 

0830 

Called  UURI,  Dr.  Howard  Ross  not  in. 

0900 

Dave  Moffitt  and  Ed  Fleming  of  Earth  Exploration  and 
Drilling  (EE&D)  begin  hollow-stem  augering  at  Berman 

Pond.  Rick  briefed  drillers  on  project  safety  then  began 
directing  drilling  efforts.  They  are  using  a  hollow-stem 
auger  rig  to  help  get  soil  samples  and  lysimeter  emplace¬ 
ment. 

1000 

Gordon  and  Clive  arrive  to  begin  field  work.  Gordon  will 
be  assisting  me  in  bailing  development  while  Clive  will 
be  monitoring  the  hollow-stem  augering  activities  at 
Berman  Pond. 

1015 

UURI  came  by  and  Rick  briefed  Claren  on  the  need  for  a 
golf  course  resistivity  survey. 

1120 

EE&D  moves  to  next  auger  hole  at  Berman  Pond. 

1135 

Called  UBTL.  Spoke  with  Dr.  Sim  Lessley,  we  discussed 
project.  Rick  Belan  is  to  provide  recommendations  for 
Well  GC-1  and  any  others  this  weekend. 

1200 

At  Berman  Pond  monitoring  augering  activities.  Briefed 
Clive  and  went  to  see  Gordon. 

1300 

At  M-l. 

1400 

At  Well  GC-1  the  casing  is  cleaned  out  of  clay,  I  measurec 
the  static  water  level  and  sounded.  It's  OK  to  complete 
with  stainless  steel  screen. 

Log  of  Daily  Activities 


mo  10  December  1982  (Friday) 
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1640 


1645 


1740 


1755 


1815 


1830 

1930 

2020 


Finished  hollow-stem  augering  of  CP3-6  (A)  &  (B)  at 
Chemical  Disposal  Pit  No.  3.  Clive  and  Gordon  work 
end  of  day.  Rick  will  finish  out. 

EE&D  setting  up  on  C?3-15  (new  hole)  at  Chemical  Disposal 
Pit  No.  3.  Clive  Mecham  and  Gordon  Allcott  depart  for 
the  day. 

Completed  hollow-stem  auger  activities,  release  Earth 
Exploration  &  Drilling  crew. 

Took  13  soil  samples  collected  today  and  placed  in  Bio¬ 
engineer  freezer.  Building  door  secure  when  I  left. 

Went  by  Bldg.  15  Base  Civil  Engineer's  to  pick  up  a 
message  on  field  work  summary  from  Gordon  Allcott. 

Departed  base  for  the  day. 

Working  on  day's  activities  data  and  notes. 

Called  Gordon  and  rearranged  for  him  to  come  out  earlier 
than  UBTL  for  bailing  wells  so  as  to  be  closer  to 
sampling  when  UBTL  arrives . 


2100 


End  of  day's  activities. 
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Snow  storm.  Called  UBTL  and  left  message  for  Dr.  Sim 
Less ley  and  Jim  Cochran  not  to  come  out  this  morning  at 
Hill  AFB  as  no  activities  due  to  snow  storm  and  slick 
roads.  Called  Radian  -  Gordon  Allcott  and  same  message. 

At  Base  Civil  Engineer's  coordinating  activities. 

Called  CDI  returned  call  from  Farrell  Peterson  (CDI) . 
Farrell  is  at  St.  George,  Utah  and  will  not  be  in  until 
Tuesday.  I  spoke  with  Royal  Taylor  (CDI);  they  will 
not  be  out  until  Tuesday.  Farrell  can  be  reached  at 
1- (800) 673-9897,  but  has  already  left. 

Called  UBTL  spoke  with  Dr.  Sim  Lessley.  Discussed 
ground  water  parameters  for  GC-1,  M-6,  M-10,  M-3,  and 
opt.  M-7,  M-2,  M-9.  We  discussed  "trich.  pit,:  alterna¬ 
tives  from  the  complexity  of  the  geology  we  may  want  to 
consider  alternatives  to  a  well  if  to  have  one  at  all. 
He'll  appraise  Dr.  Dee  Ann  Sanders  (Brooks  AFB)  of 
problem  with  Trich  Pit  and  that  possible  other  recommen¬ 
dations  may  be  coming.  Also  briefed  Sim  on  small 
volumes  expected  from  lysimeters,  he  said  he  can  taylor 
analysis.  Phone  conversation  ended  approx.  1030. 

Working  on  project  and  field  equipment  cleaning  and 
repair . 

Called  Robert  Vandervort  Radian  (SLC)  discussed  my  land¬ 
fill  No.  4  clay  cap  consideration  letter  for  possibility 
that  it  may  not  be  desirable  to  construct  an  expensive 
monitor  well  at  Landfill  No.  3  which  is  also  conceptuall' 
planned  to  have  a  clay  cap.  It  will  be  best  to  wait 
until  all  of  UURI  survey  info,  is  in  at  Chemical 
Pit  3  before  emplacing  an  air  rotary  well  there.  End 
1240. 

Called  Earth  Exploration  and  Drilling  (EE&D)  and  spoke 
with  Ed  Flemming  and  discussed  their  monitor  well 
installation  experience  using  hollow-stem  augers. 
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1310 


1345 

1630 


Called  UURI  and  spoke  with  Dr.  Howard  Ross  and  he  noted 
they  are  approx.  80%  done  with  Chem.  Pit  3.  I  requested 
an  M.S.  Thesis  inform,  on  slump  features  across  the 
valley  that  was  done  by  one  of  his  team  members.  We 
discussed  augering  at  Chem.  Pit  No.  3.  I  noted  that 
due  to  the  uncertainties  at  Chem.  Pit  No.  3  hollow-stem 
augering  and  piezometer  emplacement  would  provide  us 
with  much  more  information  where  we  don’t  have  any  right 
now.  He  feels  that  this  sounds  good.  I  noted  this 
will  provide  us  a  higher  confidence  level  for  determining 
the  depth  and/or  need  for  an  expensive  monitor  well. 

End  approx.  1345. 

Working  on  field  gear  and  project  data  planning. 

End  of  day's  activities. 
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Working  up  soil  sample  inventories  and  tallies  for 
transfer  to  UBTL.  Working  on  coordination  and  day’s 
activities . 

Called  CDI,  they  will  work,  and  Farrell  Peterson  will 
be  out  around  noon.  He  is  not  in  town  yet. 

Called  UURI  and  spoke  with  Dr.  Howard  Ross  and  noted 
to  him  that  1  feel  that  hollow-stem  augering  before  we 
drill  a  well  would  be  in  order.  He  agreed.  I  asked 
him  to  select  3  or  4  locations  at  Chemical  Disposal 
Pit  No.  3  that  will  be  useful  to  him  in  his  geophysics 
analysis.  We’ll  need  to  talk  to  Dr.  Sim  Less  ley  (UBTL) 
today  to  apprise  him. 

Conducted  sample  inventory  at  Bioengineer’s  and  arranged 
for  sample  transfer  to  UBTL  this  afternoon. 

CDI  on-site  at  Well  GC- 1  (Ed  Hitt  and  Royal  Taylor). 

They  had  pulled  out  drill  steel.  Rick  makes  a  sounding 
and  static  water  level  check  to  be  sure  the  well  is  OK. 
Also,  bailed  to  insure  hydraulic  communication  with  the 
formation.  Approx.  1  1/2  hrs.  standby  time. 


Called  CDI  to  return  Farrell  Peterson's  call, 
in  yet . 


He's  not 


I  and  Gordon  Allcott  can't  get  good  bailing  returns  from 
Well  GC-1  and  my  measurements  indicate  the  screen  may 
be  stuck  right  about  static  water  level.  Emplaced  v 5 
gallons  of  water  and  vl/3  cup  drill  foam  to  loosen  any 
compacted  formative  sands,  but  still  no  good  ground  water 
returns . 

Farrell  Peterson  (CDI)  arrives  on-site.  He  told  Ed  and 
Royal  to  put  the  drilling  rig  back  over  the  well.  (They 
had  broken  rig  down  earlier  today.) 

Rig  is  set  up,  Farrell  Petdrson  will  try  to  air  develop 
screen. 

j 

Gordon  Alloctt  and  Jim  Cocheran  stopped  by  from  bailing 
Monitor  Well  M-l.  They  noted  the  water  smelled  but  not 
strong. 
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1450 


Well  GC-1  isn't  developing,  and  tY\e  screen  will  not 
go  down  to  the  target  level.  Rick  and  Farrell  discuss 
the  well,  Farrell  will  pull  the  screen  then  clean  out 
the  casing  to  reinsert  the  screen. 


1455 


Farrell  begins  screen  pulling  operations  using  a 
"basket  and  gravel"  method.  CDI  having  problems 
securing  the  screen  and  work  the  rest  of  the  afternoon. 


1730 


End  of  day's  activities.  CDI  departs  for  the  day. 
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hat*  15  December  1982  (Wednesday)  l  oq  Recorded  By  Rick  Bel  an 


Project . 
Location. 


Hill  AFB  IRP  Phase  II 


Hill  AFB,  Utah 


Corresponding  Tape  a  N/A- 


Personhel on si«a  Rick  Belan  (Radian);  Farrell  Peterson,  Royal  Taylor,  Ed 
Hitt  (CPI)  :  Gordon  Allco tt  (Radian)  Jim  Cochran  (UBTL) _ 


Time  (Military) 


S  (• 


a 


0740 

0800 

0840 

0950 

1105 

1130 

1230 


1305 

1335 


1430 


1530 


Activity  or  Event 


Called  Gordon  Allcott  (Radian)  and  Jim  Cochran  (UBTL) 
to  coordinate  activities  as  we  are  having  a  snow  storm. 
Gordon  will  come  out  about  1000  and  Jim  Cochran  about 
1300  as  planned  for  monitor  well  sampling. 

Called  Larry  French  (Radian)  to  relay  field  status  and 
need  assistance  for  a  report  evaluation. 

Called  CDI,  Farrell  Peterson  said  he'll  try  to  pull 
screen  by  several  other  methods  and  if  not  successful 
he'll  pull  the  6-inch  casing  then  move  over  and  quickly 
drill  another  well. 

Called  UBTL  Dr.  Sim  Lessley  not  in  so  I  left  a  message. 

CDI  arrived  on-site  at  Well  GC-1.  They  begin  working 
on  the  well  to  retrieve  the  screen. 

Called  EE&D  for  their  auger  information. 

Farrell  Peterson  noted  he  can't  get  the  screen  out.  He 
will  pull  out  and  move  forward  to  drill  another  well. 

He  said  it  would  be  cheaper  than  to  keep  trying  to  "fish" 
at  this  well.  I  said  I'd  rather  not  leave  an  incomplete 
well  and  suggested  he  try  to  retrive  the  screen  for  one 
more  hour.  I  suggested  a  modification  to  his  retrieval 
basket  system. 

CDI  retrieved  Well  GC-l's  stainless  steel  screen.  The 
screen  is  slightly  deformed  but  OK  and  functional. 

Rick  makes  sounding  and  static  water  level  measurements 
at  Well  GC-1.  The  reason  the  screen  got  stuck  was  due 
to  the  very  fine  formation  sand  heaving  up  into  the 
casing.  I  discussed  the  heaving  sand  with  Farrell 
Peterson  and  decided  not  to  set  a  stainless  steel  screen 
in  Well  GC-1. 

CDI  completed  cleaning  out  Well  GC-1  and  break  down  to 
move  the  equipment  to  Berman  Pond.  Rick  makes  final 
well  measurements. 

Spoke  with  Gordon  about  their  monitor  well  activities. 
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1615 


1700 


Activity  or  Event 

I  spoke  with  Robert  Vandervort  (Radian,  SLC)  who  called 
me  to  coordinate  contract  modifications.  Rick  Belan 
needs  to  work  up  costing  for  Well  GC-1,  budgetary  trade¬ 
offs,  Chemical  Disposal  Pit  No.  3,  hollow-stem  auger 
investigation,  and  upcoming  drilling  activities.  Robert 
and  Rick  discuss  a  logical  holiday  break  would  be  over 
Christmas  and  New  Years,  because  additional  snow  storms 
and  very  cold  weather  are  expected,  and  also  to  let 
contract  modifications  go  through  channels  for  final 
disposition. 

Break. 


Worked  up  contract  Modification  and  budget  consideration. 
This  centers  around  Well  GC-1,  hollow-stem  augering  at 
Chemical  Disposal  Pit  No.  3  and  extended  drilling  field 
activities  due  to  weather  and  drilling  problems. 

End  of  day's  activities. 
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Log  of  Daily  Activities 


Hate  16  December  1982  (Thursday) 
Prniar.t  Hill  AFB  IRP  Phase  II 
Location.  Hill  AFB,  Utah  ~ 

Personnel  on  Site  Rick  Belan  (Radiant 


_  Log  Recorded  By  Rick  B e  1  an _ 

_  Corresponding  Tape  #  N/A _ 

Farrell  Peterson,  Ed  Hitt,  Royal 


Taylor  (CDI) ;  Gordon  Allcott  (Radian) 


Time  (Military) 


Activity  or  Event 


0800 

0900 


0920 


1040 


1220 


1255 


1310 


1355 


1535 


1605 


1645 


Begin  field  activities. 

Called  and  spoke  with  Gordon  on  ground  water  sampling 
efforts . 

Briefed  L.TC .  Moody  (Bioengineer)  on  past  days  activi¬ 
ties  at  Well  GC-1  and  start-up  at  Berman  Pond. 

CDI  on-site  at  Berman  Pond  and  begin  drilling  activi¬ 
ties  for  Monitor  Well  No.  1  (BPM-1) .  Rick  decided  to 
complete  the  Berman  Pond  wells  like  the  deep  wells  at 
Landfill  No.  3  with  an  8-inch  protective  formation 
casing  based  upon  the  data  review  conducted  to  date. 

The  8-inch  casing  has  been  drilled  and  driven  to  29 
feet  below  ground  level.  Will  now  resume  regular 
drilling  operations  with  6-inch  casing.  No  visible 
signs  of  any  contamination. 


Drill  pipe  got  stuck  in  the  ground, 
works  to  free  it. 


Farrell  Peterson 


Drill  pipe  sticks  again.  Farrell  works  it  free  again 
but  has  difficulty  pulling  it  out  because  of  clays 
balling  up  inside  the  6-inch  casing. 

Called  from  Building  555,  Dr.  Sim  Lessley  (UBTL)  to 
update  and  coordinate  project. 

Went  with  Gordon  Allcott  to  remove  our  field  equipment 
from  the  Base  Civil  Engineer's  for  the  holiday  break 
and  their  base  inspection  preparation.  Returned  to 
Berman  Pond  drilling  operations. 

CDI  not  at  Berman  Pond.  Water  truck  is  gone,  went  to 
fill  it  up.  1610  CDI  returns  and  resume  operations. 

CDI  welding  6-inch  casing  then  drill  and  drive  casing 
to  70  feet  for  end  of  day's  activities. 


1800 


End  of  day’s  activities 


D-75 


0730  Went  to  pick  up  monitor  well  temporary  capping  materials. 


0830  Called  UBTL  to  coordinate  activities.  Dr.  Howard  Ross 

will  get  with  Dr.  Sim  Lessley  on  my  requested  golf 
course  area  resistivity  survey.  Dr.  Lessley  noted  that 
Dr.  D.A.  Sanders  (Brooks  AFB)  agreed  to  the  suggested 
holiday  field  break  due  to  winter  weather  and  time  to 
work  through  project  changes. 

0915  Called  CDI  to  coordinate  Monitor  Well  M-3  completion 

scenario . 

0920  Called  Radian  office  to  coordinate  with  Robert  Vander- 

vort  on  project. 

0950  Called  Earth  Exploration  and  Drilling  to  coordinate 

their  availability  to  conduct  augering  operations  at 
Hill  AFB  the  first  week  in  January. 

1000  Went  and  briefed  LTC .  Maynard  Moody  (Bioengineer)  on 

field  work  status,  field  break  period,  and  on  UURI 
resistivity  survey  data  on  Chemical  Disposal  Pit  No.  3. 

1015  At  Berman  Pond  CDI  not  on-site  yet. 

1015  CDI  on-site  at  Berman  Pond  preparing  for  day's  activi¬ 

ties  at  Monitor  Well  BPM-1. 

1440  Reached  total  depth  of  122  1/2  feet  at  Monitor  Well 

BPM-1  distinct  ground  water  at  about  116  feet.  We’ll 
complete  well  now.  CDI  begins  preparing  well  for 
completion. 

1510  Rick  Belan  and  Farrell  Peterson  discuss  screen  setting. 

Screen  setting  may  be  difficult  due  to  very  fine  sand 
encountered  which  has  been  entering  the  casing. 

1550  Working  on  cleaning  out  casing  and  bottom  with  clean 

water  for  screen  setting  preparations. 

1645  Stainless  steel  screen  set  and  CDI  getting  ready  to 

pull  6-inch  casing  to  expose  screen  at  Monitor  Well 
BPM-1. 
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Log  of  Daily  Activities 


Date  17  December  1982  (Friday) _  Lofl  pecorded  By  Rick  Belan 

Project  Hill  AFB _ IRP  Phase  II _  Corresponding  Tape 

LQC.no; 

Personnel  on  site  Rick  Belan  (Radian);  Farrell  Peterson,  Ed  Hitt, 
Taylor  (CDI) 


Time  (Military) 


Activity  or  Event 


1720 


CDI  completed  screen  setting  and  cleaned  out  screen 
bottom  and  worked  on  developing  the  well  with  air. 
Lots  of  very  fine  material  comes  up. 


1800 


End  of  day's  activities 


Sheet. 
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Log  of  Daily  Activities 


18  December  1982  (Saturday) 
PmiArt  Hill  AFB  IRP  Phase  II 
'Hill  A^fe,  Utah 

Personnel  on  Site  Rick  Belan  (Radian' 
Taylor  (CDI 


_  Log  Recorded  By  Rick  Belan _ 

_  Corresponding  Tepe  #  _Ji lA _ 

Farrell  Peterson.  Ed  Hitt.  Royal 


Time  (Military) 


Activity  or  Event 


0830 


0930 


1053 


1100 

1200 

1235 


1343 


1530 


1545 


On-site  to  make  static  water  level,  and  sounding  measure¬ 
ments  at  Monitor  Well  BPM-1  and  golf  course  Well  GC-1. 

CDI  on-site  at  Berman  Pond  and  begin  development 
activities  at  Monitor  Well  BPM-1  per  Rick's  instructions 

Completed  development  at  Moniotr  Well  BPM-1.  It's  not 
very  productive,  could  airlift  about  1  quart  per  minute 
very  fine  sand  still  comes  into  casing. 

Begin  to  break  rig  down  to  move  to  Monitor  Well  BPM-2. 

Rick  completed  weathering  all  monitor  wells  except  M-3. 

CDI  set  up  at  Monitor  Well  BPM-2  and  we  begin  drill 
and  drive  operations  and  obtaining  soil  samples. 

Down  to  a  depth  of  ^25  feet  and  no  visible  signs  of 
contamination.  8-inch  formation  protective  casing 
in-place  will  now  conduct  regular  6-inch  casing 
silling . 

CDI  completes  drilling  activities  for  the  day  will 
resume  drilling  on  Monday  12/20/82. 

Rick  took  soil  samples  collected  to  Bioengineer 
refrigerator.  Building  door  secured  when  I  left. 


^1630 


End  of  day's  activities. 
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Log  of  Daily  Activities 


nat»  19  December  1982  (Sunday) 
Dminr.t  Hill  AFB  IRP  Phase  II 
I  ACoUcin  Hill  AFB,  Utah 


Log  Recorded  By  Rick  Bel  an 
Corresponding  Tape  #_JjZA _ 


Personnel  on  Site. 


Belan  (Radian) 


Time  (Military) 


Activity  or  Event 


0930 


Called  Mike  Floyd  (Radian)  to  coordinate  project 
activities . 
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nat*.  20  December  1982  (Monday) _ 

Proiact  Hill  AFB  IRP  Phase  II  r<s, 

t ocatloo  Hill  AFBT  Utah 

Personnel  on  Site  Rick  Belan  (Radian);  Farre 


Taylor  (CPI) ;  Claron  Macke lprang 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  IA _ 


’eterson , 


iTttT 


Time  (Military) 


Activity  or  Event 


0730 


0900 


0907 

0910 


0940 


0953 

1015 


1030 


1116 


1255 


1345 


1447 


Called  Ann  St.Clair  (Radian)  to  brief  and  coordinate 
field  activities. 

Called  CDI .  Farrell  Peterson  and  crew  are  on  their 
way  out.  He  plans  to  work  on  monitor  well  surface 
features  and  Monitor  Well  BPM-2. 

Called  Tom  Emmel  (Radian,  SLC)  to  coordinate  activities 

Called  UBTL  and  spoke  with  Dr.  Sim  Lessley  on  project. 
We  discussed  Berman  Pond  wells,  soil  sample  disposi¬ 
tion,  and  resistivity  survey  at  the  golf  course  area. 

Called  Earth  Exploration  and  Drilling  and  spoke  with 
Ed  Flemming.  They  had  not  completed  the  final  truck 
wash  down  I  said  was  needed.  The  truck  had  not  been 
used  and  will  be  final  washed. 

Called  UURI  and  spoke  with  Dr.  Howard  Ross  on  project. 

CDI  on-site  and  preparing  to  resume  drilling  operations 
at  Berman  Pond  on  Monitor  Well  BPM-2.  Water  truck  is 
not  starting  up  due  to  weather,  rig  sets  started. 

Met  Claron  Mackelprang  and  discussed  where  I  want  to 
have  a  golf  course  resistivity  survey  line  as  well 
as  secondary  lines  in  the  Chemical  Disposal  Pit  Nos. 

1  &  2  and  Landfill  3  areas. 

All  CDI  equipment  ready  to  go.  Farrell  resumes 
drilling  operations. 

Monitor  Well  BPM-2  the  6-inch  casing  slipped  below 
ground  level  several  feet.  CDI  working  on  casing 
retrieval.  Rick  went  to  Berman  Pond  Monitor  Well 
BPM-1  to  tube  static  water  level  measurements. 

Farrell  Peterson  finished  retrieving  the  6-inch  casing 
and  now  ready  to  continue  drilling. 

Begin  screen  setting  operations  at  Monitor  Well  BPM-2 
after  reaching  total  depth  with  a  very  productive 
artesian  aquifer. 


RADIAN 


Log  of  Daily  Activities 


Data  20  December  1982  (Monday) _  L 

Project P^ase  II _  Coi 

Location  Hill  AFB,  Utah 

Personnel  on  Site  Rick  Belan  (Radian);  Farre] 
Taylor  (CPI) ;  Claron  Mackelprang 


Log  Recorded  Ry  Rick  Belan 
Corresponding  Tape  #  N/ A  _ 


’eterson, 


Time  (Military) 


Activity  or  Event 


1520 


1550 


1700 


2100 


Screen  successfully  set.  Farrell  Peterson  blew  out 
well  and  got  lots  of  ground  water.  Rick  destroyed 
the  various  plastic  containers  used  by  the  drillers 
for  washdown  and  decontamination.  To  date,  no  obvious 
soil  or  ground  water  contamination  was  observed. 

CDI  now  tearing  down,  end  of  activities  at  Monitor 
Well  BPM-2.  CDI  washes  the  rig  and  drilling  equipment 
down.  Rick  takes  care  of  other  field  tasks. 

Making  final  coordinates  and  preparation  for  Tuesday 
departure  back  to  Radian,  Austin,  Texas  for  weather 
and  project  break  for  the  holidays.  CDI  will  work 
on  all  the  monitor  well  surface  feature  completion 
during  the  holiday  period,  weather  permitting. 

End  of  day's  activities. 
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Qat«  30  December  1982  (Thursday)  Log  Recorded  By _Rick_Belan 

Project , — IRP  Phase  II _  Correspond^ Tape #  A _ 

Location  EE  »t«h _ _ _ 

Personnel  on  Site  ~  -  _ 


Time  (Military)  Activity  or  Event 


1200  (?)  I  called  CDI  to  coordinate  field  activities  at  Hill 
AFB  and  to  get  an  update .  They  have  gone  up  to  the 
base  to  conduct  surface  casing  grouting.  I  noted  I 
plan  to  resume  field  operations  4  January  1983. 
Farrell  Peterson  was  not  in  so  I  left  a  tnessaee  for 
him. 
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Log  of  Daily  Activities 


Date  ^  January  1983  (Tuesday)  Log  pecorgft(j By  Rick  Belan 

Project  Hill  AFB  IRP  Phase  II _  Corresponding  Tape  #  N/A 

Location  Hill  AFB,  Utah 

Personnel  on  Site _ _ 


Time  (Military) 

Activity  or  Event 

0700 

Depart  for  Hill  AFB,  Utah  to  resume  field  activities. 
Heather  delays  flights. 

1140 

Called  Ann  St.Clair  (Radian)  to  brief  her  on  flight  delays 
and  project.  Then  I  called  Radian  (SLC)  office  to  inform 
them  of  my  late  arrival  and  rental  car  coordination. 

1230 

Called  CDI  for  an  update. 

1245 

Called  UBTL,  Dr.  Sim  Lessley  to  brief  him. 

1440 

Called  Earth  Exploration  and  Drilling  from  Denver  to 
coordinate  drilling  at  Chemical  Disposal  Pit  No.  3. 

Their  equipment  has  been  snowed  in  and  will  be  ready 
for  a  Thursday  start-up. 

1615 

Arrive  Salt  Lake  City,  check  in  at  Radian  office  and 
pick  up  field  gear. 

1800 

End  of  day's  activities. 
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naf  5  January  1983  (Wednesday)  Log  Recorded  By  Rick  Belan 

Project  Hill  AFB _ IRP  Phase  II  Corresponding  Tape  #  N/A 

Location,  Hill  AFB,  Utah 

Personnel  on  Site  Rick  Belan  (Radian) _ 


Time  (Military) 

Activity  or  Event 

0700 

Begin  working  on  field  project.  Working  up  administra¬ 
tive  and  field  tasks. 

0915 

At  Bioengineers  and  spoke  with  Maj .  Gaudet  on  the  seeps 
they  have  been  sampling  at  the  Landfill  No.  4  area. 

0947 

Begin  monitor  well  completion  construction  inspection, 
inventory  and  lysimeter  purging.  Monitor  wells 

1)  OK  -  BPM-2 ,  GC-1 ,  M-9 ,  M-10,  M-2,  M-6,  M-8 

2)  Unfinished  -  M-4  (not  done),  M-3,  (lock  cap 
not  done),  M-l  (not  done),  BPM-1  (not  done). 

Need  to  coordinate  with  CDI  on  unfinished  items. 

1130 

Finished  lysimeter  purging,  monitor  well  inspection. 
Called  Earth  Exploration  and  Drilling,  arranged  to  meet 
after  2:00  p.m.  Called  CDI  and  Farrell  Peterson  is  in 
and  for  me  to  go  by  (SLC)  and  coordinate  field  activities 

1215 

Met  with  CDI,  Farrell  and  I  discussed  project,  and 
picked  up  his  invoices. 

1315 

At  SLC  office  working  up  latest  CDI  invoices  and 
coordinate  activities. 

1400 

Called  Dr.  Sim  Lessley  to  coordinate  monthly  -report 
and  conductivity  meter  check  out. 

1615 

Called  Earth  Exploration  and  Drilling  to  coordinate 
activities . 

1700 

Called  UURI  and  coordinated  with  Dr.  Howard  Ross  on 
Chemical  Disposal  Pit  3  augering. 

1800 

End  of  day's  activities. 
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January  1983  (Thursday) 


Log  Recorded  By  Rick  Belan _ 

Project  ...Hill  AFB - IRP  Phase  II _  Corresponding  Tape  #  N/ A _ 

Location  Hill  AFB,  Utah 

Personnel  on  site  Rick  Belan  (Radian);  Dave  Moffitt  and  Mark  Y.  Barra 
(Earth  Exploration  and  Drilling) 


Time  (Military) 


0850 


0915 


1230 


1240 


1510 


1520 


1625 


1625 

1640 


Activity  or  Event 

Met  Dave  Moffitt  and  Mark  of  Earth  Exploration  and 
Drilling  at  Berman  Pond  to  take  them  to  Chemical 
Disposal  Pit  No.  3. 

Setting  up  for  hollow- stem  auger  operations  at  Chemical 
Disposal  Pit  No.  3.  Begin  first  augering  at  0930  at 
auger  hole  No.  3  (CP3A-3)  . 

Completed  (split-spoon  sampling  and)  auger  hole  CP3A-3 
as  a  piezometer  (P-1)  to  a  depth  of  about  22  feet, 
encountered  ground  water  at  about  20  feet  which  was 
screened  across  a  sand  and  gravels.  No  obvious 
contaminatior  noted. 

Moved  to  auger  hole  CP3A-4  and  began  drilling.  I'm  not 
feeling  very  good. 

Hit  clay  at  ^17  feet  to  35  feet  no  ground  water  yet. 

The  clay  is  moist  and  plastic  and  augering  is  slow. 
We'll  total  depth  for  the  day  and  resume  on  Friday, 
as  I  feel  ill. 

The  bit  column  drops  in  the  hollow-flights.  Dave  and 
Mark  begin  to  "fish"  for  the  auger  bit. 

All  hollow-stem  auger  equipment  is  out  of  the  auger 
hole . 

Took  two  soil  samples  to  Bioengineer's  for  storage. 

End  of  day's  activities.  I'm  very  sick. 
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Pat*  7  January  1983  (Friday) 
Project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah _ 


Personnel  on  Site  -  . _ 


Log  Recorded  By _ £ 

Corresponding  Tape  • 


Sheet  _L 


Rick  Belan 


Time  (Military) 


Activity  or  Event 


No  field  work  today  as  very  sick  with  coughing  and  fever. 
I  called  Earth  Exploration  and  Drilling  and  informed 
them  to  hold  until  Monday. 
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Date  10  January  1983  (Monday) _  ^  Recorded  By  Rick  Belan  _ 

Project  -Hi  1.1 -A, FB - IBP  Phase  II _  Corresponding  Tape  #  N/A _ _ 

Location  Hili  AFB,  Utah _ _ _ _ 


Personnel  on  Site  Rick  Belan  (Radian);  Dave  Moffitt  and  Mark  Ybarra  (Earth 


Exploration  &  Drilling) ;  Gordon  Allcott  (Radian) 


Time  (Military) 


Activity  or  Event 


0910 


09  30 


1100 


1135 

1200 


1235 

1320 


1450 


1520 

1630 


1640 


Made  a  static  water  level  measurement  at  piezometer 
P-1  (CP3A-3)  and  also  water  in  auger  hole  CP3A-4. 

Dave  and  Toni  arrive.  I  discuss  the  potential  to 
complete  a  piezometer  in  auger  hole  CP3A-4. 

I  have  Dave  and  Mark  go  back  in  with  augers  to  clean 
out  hole  to  be  sure  we  have  a  water-bearing  zone. 

We'll  have  to  complete  a  piezometer  through  the  hollow 
augers  instead  open  hole.  No  apparent  contamination. 

I  finished  briefing  Gordon  on  bailing  activities  for 
well  developments  at  the  other  waste  sites.  Gordon 
arrived  @  1010. 

Dave  and  Mark  ready  to  complete  piezometer  P-2. 

Two- inch  PVC  pipe,  screen  and  gravel  pack  emplaced, 
but  having  difficulties  in  retrieving  the  auger  flights 

I  said  let's  pull  the  pipe  and  screen  and  begin  again. 

I  called  Dr.  Sim  Lessley  (UBTL)  and  discussed  project. 
I'm  still  not  feeling  very  well  from  being  sick  this 
weekend. 

Back  at  Chemical  Disposal  Pit  No.  3.  Toni  and  Dave 
successfully  completed  CP3A-4,  now  at  piezometer  P-2. 
Begin  to  move  to  auger  hole  CP3A-5. 

Begin  augering. 

Augered  to  about  27  feet  hit  water  bearing  zone(s). 

I  have  Dave  and  Mark  pull  at  flight  to  let  open  hole 
stand  overnight  to  make  water  level  measurements  the 
next  morning. 

Took  split-spoon  samples  to  Bioengineer's  for  storage 
in  refrigerator.  Saw  Ltc .  Maynard  Moody  and  briefed 
him  on  the  field  activities. 


End  of  day's  activities 


1730 
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DatB  11  January  1983  (Tuesday) _  Log  Recorded  By _Rick_Belan _ 

Project  ...hill  AFB - IRP  Phase  II  Corresponding Tap*>*  N/A _ 

Locetlon  Hill  AFB,  Utah 

Personnel  on  site  Rick  Belan  (Radian);  Dave  Moffitt  and  Mark  Ebarra  (Earth 
Exploration  &  Drilling) ;  Gordon  Allcott  (Radian) _ 


Time  (Military)  I  Activity  or  Event 


0900  Dave,  Mark  and  Rick  on-site  at  Chemical  Disposal  Pit 

No.  3  to  continue  augering  activities.  Rick  makes  a 
water  level  measurement  at  auger  hole  CP3A-5  and  plans 
to  complete  a  piezometer. 


0945 


Gordon  arrives  on-site  and  we  discussed  field  activities. 


1000 

1225 

1410 


Have  Dave  and  Mark  go  back  in  to  clean  out  auger  hole 
and  prepare  to  complete  a  piezometer.  Augered  back 
to  29  feet,  and  begin  completion  operations. 

Auger  flights  get  stuck  and  have  to  pull  everything 
out  and  start  again. 

Dave  and  Mark  need  more  gravel.  Ed  will  bring  up  6 
bags  of  cement  for  surface  completions . 


1415 


Called  UBTL  to  coordinate  with  Dr.  Sim  Lessley  on 
present  auger  holes.  He  had  spoken  with  Dr.  D.A. 
Sanders  (Brooks ,  AFB)  and  we  can  do  6  boreholes  up 
to  about  $2,000  effort.  We  discussed  Bioengineer 
people  available  to  help  with  lysimeter  sampling  as 
now  there  are  too  many  simultaneous  field  activities 
that  I  need  assistance. 


1440 

1500 


Called  CDI  and  spoke  with  Farrell  Peterson  about 
Monitor  Well  M-3  completion  and  the  next  well,  if  any, 
at  Chemical  Disposal  Pit  No.  3. 

Successfully  completed  auger  hole  CP3A-5  (P-3)  in  a 
sand  zone,  now  moved  forward  ^  6  feet  to  complete  a 
shallow  piezometer  (P-4)  at  ^18  feet  at  1530.  No 
obvious  contamination. 


-v  1630 


Completed  piezometer  P-4  in  a  shallow  sand  zone.  No 
obvious  contamination. 


^  1700 


End  of  day's  activities. 
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Log  of  Daily  Activities 


rtate  12  January  1983  (Wednesday) 
Project  Hill  AFB  IRP  Phase  II 

Locetlon,  Hill  AFB,  Utah _ _ 

Personnel  on  Site  Rick  Be lan  (Radian) 
Exploration  and  Drilling) _ 


_  Log  Recorded  By  _  _B_e lan _ _ 

_  Corresponding  Tape  #  -N/.A _ 

Dave  Moffitt  and  Mark  Ybarra  (Earth 


Time  (Military) 


Activity  or  Event 


0830 


1005 


1015 


1330 


1400 


1600 


1620 


1715 


At  Hill  AFB  to  continue  auger  activities  at  Chemical 
Disposal  Pit  No.  3.  It’s  extremely  cold  today. 

Dave  and  Mark,  on-site  and  prepare  to  move  to  next 
auger  hole.  Rick  makes  static  water  level  measure¬ 
ments  . 

Begin  to  split-spoon  sample  and  auger  CP3A-6.  Hit  a 
clay  at  ^17  1/2  feet  cuttings  moist  but  no  apparent 
free  water  continue  augering. 

Still  augering  in  a  clay  at  about  40  feet.  Bit  column 
separated  Dave  and  Toni  are  fishing  for  it. 

Bit  is  recovered,  resume  augering  and  sampling  opera¬ 
tions  . 

Still  in  a  clay  to  50  feet,  split-spoon  samples  at 
about  46  and  about  50  feet  are  wet.  No  obvious 
contamination. 

Have  Dave  and  Mark  pull  hollow-stem  auger  out  for  the 
night  so  I  can  take  measurements  on  Thursday. 

Took  split  spoon  samples  to  Bioengineer  for  storage. 
End  of  day's  activities. 
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Date  13  January  1983  (Thursday)  i  R»rnrrt«H  ay  Rick  Bel  an _ 

Project . Hill  AFB - IRP  Phase  II _  Corresponding  Tape  _ 

Location  Hill  AFB,  Utah _ _ _ _ _ _ 


Personnel  on  Site  Rick  Belan  (Radian)  ;  Gordon  Allcott  (Radian)  ;  Dave  Mo  f  f  i  1 1 


and  Mark  Ybarra  (Earth  Exploration  and  Drilling 


Time  (Military) 


Activity  or  Event 


0745 

1910 


0950 

1032 


1045 

1110 


1200 


1330 


1500 


1530 


Picked  up  field  supplies. 

At  Chemical  Pit  3  at  A-6  and  A-4  to  take  water  level 
measurements . 

Went  to  Base  Civil  Engineer  to  coordina  and  make  calls. 

Called  Earth  Exploration  and  Drilling  to  coordinate 
activities  and  costing.  Drillers  are  working  on  well 
completion  items  to  bring  out. 

Called  UBTL  and  coordinated  with  Dr.  S.  Less  ley. 

Called  Radian  SLC  and  coordinated  with  Robert  Vandervort 
(Radian) . 

Went  to  Chemical  Disposal  Pit  3  to  bail  completed 
2-inch  piezometers  and  await  drillers. 

Drillers  arrive  and  we  begin  activities  to  complete 
piezometer  P-5  at  auger  hole  CP3A-6  and  then  emplace 
piezometer  casings.  No  obvious  contamination. 

I  depart  Chemical  Disposal  Pit  3  vrith  driller  to  pet 
water  for  truck  and  make  coordination  calls. 

Joined  Gordon  Allcott  to  assist  in  bailing  preparation 
of  monitor  wells  for  Friday  sampling. 


1730 


End  of  day's  activities. 
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nat«  14  January  1983  (Friday') 
Project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah 


Log  Recorded  By  Rick  Be lan 


Corresponding  T»pa#  N/A 


Personnel  on  site  Rick  Belan  and  Gordon  Allcott  (Radian)  ;  Jim  Cochran 

_ (UBTL) ;  SSgt.  D.  Rollins,  Sgt.  K.  Juma  and  Alo.  K.  Kecheisen 


(Hill  AFB  Bioengineers) 


Time  (Military) 


Activity  or  Event 


0805 

0820 

0830 


Called  CDI  to  coordinate  with  F.  Peterson.  Coordinated 
drilling  activities  and  monitor  well  completion.  M-3 
is  OK. 

Called  Earth  Exploration  and  Drilling  to  discuss 
billing  and  materials. 

Called  UBTL  to  coordinate  with  J.  Cochran  on  today's 
field  activities. 


0835 

0848 

0950 

1010 

1145 


Called  Radian  (SLC)  to  coordinate  with  Gordon  Allcott. 

Called  UBTL  spoke  with  Dr.  Sim  Less  ley.  For  a  Monday 
meeting  plan  10:00  a.m.  at  Sim's  office.  Rick  Belan 
please  bring  out  our  field  conductivity  reading  data. 

Met  with  Bioengineer  LTC  Moody  to  arrange  for  lysimeter 
assistance.  We'll  meet  at  2:00  p.m.  at  Bldg.  555  to 
instruct  his  people  in  getting  samples  from  lysimeters. 

Met  Gordon  and  Jim  to  begin  next  round  of  monitor  well 
resampling.  Today  we  will  bail  sample  BPM-1,  2,  W-7; 
resample  M-l,  M-2,  M-4,  M-9,  M-7  and  W-8.  Also  take 
pH,  temperature  and  conductivity  readings.  Also  to 
drill  air  breather  holes  in  monitor  well  caps. 

Rick  went  to  Bioengineers  and  prepared  soil  samples 
for  Jim  to  take  back  to  UBTL. 


1400 


1630 


Met  SSgt.  D.  Rollins,  Sgt.  K.  Jama  and  Ale.  K. 

Keckeisen  at  Berman  Pond  to  begin  instructions  into 
the  taking  of  soil  water  samples  from  hte  lysimeters. 
UBTL  had  requested  Bioengineers  assistance  to  take 
lysimeter  samples.  Rick  and  Jim  (UBTL)  covered  sampling 
safety,  sample  extraction,  handling  and  storage  with 
the  air  force  personnel. 

Completed  lysimeter  sampling  and  instruction  for  the 
lysimeters  emplaced  at  Berman  Pond  and  Chemical  Disposal 
Pit  3.  Plan  to  resample  1/18/83.  The  lysimeters 
provide  samples  ranging  from  maximum  to  nothing. 
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nat«  14  January  1983  (Friday)  ^og  Recorded  Ry  Rick  Belan 

Project  Hi  ll  AFB  IRP  Phase  II  Corresponding  Tape  #  N/ A  _ 

Location  Hill  AFB,  Utah _ 


Personnel  on  site  Rick  Belan  and  Gordon  Allcott  (Radian)  ;  Jim  Cochran 
(UBTL)  •.  SSet.  D.  Rollins,  Set.  K.  Juma  and  Alo.  K.  Kecheisen 


(Hill  AFB) 


Time  (Military) 


Activity  or  Event 


1650 


Went  to  Chemical  Disposal  Pit  No.  3  to  bail  piezometer 
P-5  to  establish  the  hydraulic  continuity  with  the 
formation. 


1710 


Completed  bailing  and  day's  activities, 
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Date  16  January  1983  (Sunday)  Log  Recorded  By_  Rick  Be lan 

Project  Hill  AFB  IRP  Phase  II _  Corresponding  Tape*  N/A _ 

location  Hill  AFB,  Utah _ 

Personnel  on  Site  — _ 


Time  (Military) 


0900 


Activity  or  Event 


Working  up  building  activities  notes  and  working  on 
upcoming  activities . 


1100 


Break. 


1800 

2130 


Resume  bailing  analytical  tabulations  and  planning 
upcoming  activities  and  making  cost  estimations. 

End  of  day’s  activities. 
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Dale  17  January  1983  (Monday) _  l  R.rnrrurt  By  Rick  Bel  an _ 

Project  .  Hill  AFB - I.RP  Phase  II _  Corresponding  Tape  #  N/A _ 

Location  Salt  Lake  City,  Utah _ 

Personnel  on  Sits  Rick  Belan,  Robert  Vandervort  (Radian)  ;  Dr.  Sim  Lessley 

_ (UBLT) ;  Dr.  Howard  Ross,  Claron  Mackelprang,  Robert  Blac,  Bruce 

Sibbit  (UURI) 


Time  (Military)  Activity  or  Event 


0815  Called  Radian  (Austin)  spoke  with  Robert  Wallace  in 

reference  to  hydrologic  budget  at  Hill  AFB.  Landfills 
Nos .  3  and  4  areas . 


0820 

0830 

0855 

1045 


1200 

1330 

1500 


Called  Earth  Exploration  and  Drilling  to  coordinate 
with  Ed  Fleming  or  me  of  smaller  solid  stam  auger. 

Called  Radian  (SLC)  and  coordinated  with  Robert  Vander¬ 
vort  on  upcoming  project  meeting  with  UBTL. 

Spoke  with  Dr.  S.  Lessley  on  meeting  with  UBTL  on 
pojrect.  Departed  to  Salt  Lake  City. 

Attending  a  meeting  between  UBTL,  UURI  and  Radian.  We 
discussed  project  results  to  date,  especially  pertain¬ 
ing  to  Chemical  Disposal  Pit  No.  3.  The  5  soil  borings, 
piezometers  and  resistivity  survey  verified  that  Chemi¬ 
cal  Disposal  Pit  No.  3's  geologic  complexity.  Based 
upon  these  field  results  Rick  recommended  that  the 
proposed  6-inch  monitor  well  not  be  drilled  at  this 
time  because  good  downgradient  well  placement  could 
not  be  realiably  determined  at  this  time.  Also,  rather 
than  a  monitor  well  4-5  additional  auger  borings  would 
be  appropriate  to  define  the  geology  at  Chemical  Dis¬ 
posal  Pit  no.  3.  Received  from  UURI  two  documents 
for  reviewing.  Meeting  adjourned  about  1145. 

Met  with  C.  Mackelprang  (UURI)  for  update  of  resistivity 
survey  results  at  Hill  AFB. 

Met  with  Dr.  Sim  Lessley  to  discuss  project  and  coor¬ 
dinate  activities.  Picked  up  sample  bottles  for  Tues¬ 
day  sampling  of  Monitor  Wells  BPM-1  and  W-7. 

Returned  to  Salt  Lake  office  to  coordinate  activities 
and  discuss  project  with  Robert  Vandervort  and  Gordon 
Allcott . 

End  of  day's  activities. 
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n«t«  18  January  1983  (Tuesday)  Log  Recorded  B 

Project  Hill  AFB  IRP  Phase  II  Corresponding  1 

i .ocstlon.  Hill  AFB,  Utah _ 

PereonneTonsite  Rick  Belan,  Gordon  Allcott  (Radian 


Log  Recorded  By  Rick  Be lan 
Corresponding  Tape  *  N/A 


Activity  or  Event 


Worked  up  lysimeter  sampling  log  program  for  Hill  AFB 
personnel . 

Measured  BPM-1  to  determine  if  water  level  recovered 
from  development  bailing. 

Begin  to  bail  Monitor  Well  BPM-1  to  get  samples  which 
filled  all  UBTL  sample  bottles  received.  Bottled 
filled  were  cyanide,  ICP  screen,  phenols,  EPA  625, 

Metals  O&G.  Six  (6)  bottles  to  be  about  1  crt .  each. 

Went  to  Monitor  Well  W-7  to  bail  sample  after  getting 
water  from  golf  course  maintenance  building.  Water 
had  lots  of  residual  chlorine,  went  to  get  distilled 
and  fresher  water. 

Bailed  Monitor  Well  W-7  very  little  water  4  bails 
(very  partial)  got  about  a  pint.  1145:  will  wait 
15  minutes  to  get  some  more.  Still  not  enougth  to 
catch.  Will  wait  until  later  this  afternoon  to  try 
again . 

Gordon  and  Rick  begin  driving  in  protective  stakes 
around  the  lysimeter. 

Went  to  Bioengineers  to  get  lysimeter  sampling 
assistance . 

Called  UBTL  to  speak  with  Dr.  Sim  Less  ley. 

Begin  lysimeter  sampling  at  Berman  Pond  and  Chemical 
Disposal  Pit.  3. 

End  of  lysimeter  supply  inventional  all  samples  to  date. 
G.  Allcott  will  take  samples  to  UBTL. 

Called  Dr.  S.  Lessley  about  project  and  yesterday's 
meeting  recommendations.  He  has  relayed  recommendation 
to  Air  Force  awaiting  answer. 


Gordon  and  Rick  inventory  water  samples  for  him  to 
take  to  UBTL. 


D-95 


SI 


2 


2 


Log  of  Daily  Activities 


n»im  18  January  1983  (Tuesday) 
project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah 


Log  Recorded  Ry  Rick  Be lan 
Corresponding  Tape  # _ N/A — — 


1700 

1720 

1900 

2100 


Gordon  departs  to  UBTL.  Rick  finishes  up  sample  bottle 
inventory . 

Break. 

Working  up  day's  activities  and  logging  to  water 
samples . 

End  of  day's  activities. 
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nat«  19  January  1983  (Wednesday)  Loq  Recorded  By  Rick  Belan _ 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tape  #  -N/ A  _ 

location  Hill  AFB,  Utah _ 


Personnel  on  sit«  Rick  Blean,  (Radian);  Royal  Taylor,  Ed  Hitt,  Dick  (Sam 


Kagie  (CDI) 


Time  (Military) 


Activity  or  Event 


Called  UOP  Johnson  to  find  out  about  their  formation 
packers  applicable  to  our  piezometers.  Spoke  with  Joe 
Ranier  and  he'll  check  on  the  requested  details  and 
relay  to  our  Salt  Lake  office. 

Called  Bill  Case  Secretary  of  Utah  Geological  Associa¬ 
tion  for  a  report  pertinent  to  this  study. 

Called  CDI  to  coordinate  activities.  Farrell  will 
bring  out  5  more  monitor  well  locks  and  remaining 
stainless  steel  screens  Thursday.  The  crew  will  be 
working  today  on  the  remaining  wells  surface  features . 

Went  to  pick  up  field  well  completion  supplies  for 
Chemical  Disposal  Pit  3. 

Steam  cleaned  field  steel  tape  for  sounding  wells. 

Called  Earth  Exploration  &  Drilling  and  spoke  with 
Ed  Fleming  about  next  potential  auger  work. 

Called  UBTL  Dr.  Sim  Less  ley  not  availalbe. 

Called  Radian  (SLC)  and  coordinated  with  Robert 
Vandervort. 

CDI  at  Monitor  Well  M-4  preparing  to  finish  out  rest 
of  well  surface  items.  Monitoring  their  activities. 

Picked  up  CP- 3  surface  casing  to  take  for  drilling  air 
breather  holes  at  base  maintenance. 

Worked  up  field  cost  projections.  Spoke  with  R.  Vander¬ 
vort  and  discussed  project.  Called  UBTL  and  spoke  with 
Dr.  Sim  Lessley.  He  had  spoked  with  Dr.  D.A.  Sanders 
(Brooks  AFB)  and  received  the  OK  to  conduct  up  to  3 
additional  borings  at  Chemical  Disposal  No.  3. 

Took  CP3  piezometer  tops  to  golf  course  maintenance 
shop  for  drilling  and  painting. 
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Datn  19  January 

1983  (Wednesday)  L  ng  Recorded  Ry  Rick  Belan 

Prnl«ct  Hill  AFB 

IRP  Phase  II  CorrasDortdina Taoe # N/ A _ 

1  nr.atlon  Hill  AFB,  Utah 

Personnel  on  Site  Rick  Belan  (Radian);  Royal  Taylor,  Ed  Hitt,  Dick  (Sam) 

Kagie  (CDI) 

Time  (Military) 

Activity  or  Event 

1330 

Went  to  take  static  water  levels  (SWW)  at  Chemical 
Disposal  Pit  No.  3  of  the  piezometers. 

1430 

Completed  CP-3  SWL  measurements.  Check  on  CDI 
activities . 

1455 

Conducting  a  monitor  well  completion  inventory  before 
releasing  CDI. 

1515 

Placed  piezometer  caps  back  on  at  Chemical  Disposal 

Pit  No.  3. 

1600 

Completed  well  inventory  and  provided  a  copy  to  Sam 
(CDI) . 

1615 

Coordinated  with  Bioengineer  for  lysimeter  sampling 
assistance  for  Thursday  about  1:00  p.m.,  also  for  a 
place  to  store  the  remaining  stainless  steel  screens. 

1630 

Called  Earth  Exploration  and  Drilling  that  we've 
received  the  OK  to  proceed  with  additional  augerinp. . 

1650 

Went  to  a  local  cement  supplier  and  Ideal  Rock 

Company  to  find  a  suitable  gravel  material  for  gravel 
packing  the  next  piezometers  at  Chemical  Disposal  Pit 

3.  Ideal  Rock  Company  appears  to  have  a  suitable 
gravel,  need  to  see  it  in  the  morning  as  they  were 
about  to  close  up  for  the  day. 

1730 

Break. 

2000 

Working  up  field  activities  and  planning  next  augering 
at  Chemical  Disposal  Pit  No.  3. 

2230 

End  of  day's  activities. 
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nah.  20  January  1983  (Thursday)  Log  Recorded  Ry  Rick  Belan _ 

Project .  Hi_l  1  AFB _ IRP  Phase  II  Corresponding  Tape  #  N/A _ 

Location  Hill  AFB,  Utah 

Personnel  on  sita  Rick  Belan  (Radian);  Ed  Hitt,  Royal  Taylor,  Dick  (Sam) 
Kagie  (CPI) _ 


Time  (Military) 


Activity  or  Event 


0735 


Called  Austin  office  to  coordinate  activities.  Spoke 
with  Jerry  Parr  about  Neoprene  packer.  UOP  Johnson 
could  send  us  one  to  test.  He  did  not  see  a  problem 
with  neoprene  but  noted  it  could  be  a  very  minor 
influrence  but  is  probably  reaonsable  for  using. 

Spoke  with  Ann  St.Clair  and  she  noted  can  we  get  a 
sample  of  packer.  I  noted  we  probably  could. 


0840  Completed  discussions  with  Austin  office.  Called  CDI 

to  coordinate  activities. 

0910  Went  to  Ideal  Rock  Company,  South  Weber  close  to  Hill 

AFB  to  check  available  gravel.  They  have  a  1-inch 
minus  and  a  3/ 8-inch  minus  both  areas  exposed  aggre¬ 
gate.  These  are  acceptable. 


0940 

1003 

1045 

1100 

1145 

1200 


Picked  up  respirators,  cartridges.  Also  picked  up  Hill 
AFB  water  hose  from  CDI  dog  house  which  had  coordinated 
with  Farrell  Peterson.  Returned  water  hose  and  acces¬ 
sories  to  Hill  AFB  Fire  department. 

Called  UBTL  and  spoke  with  Dr.  Sim  Less  ley  and  the 
budget  for  the  next  set  of  hollow-stem  auger  (about 
$2 , 500-$3 , 000)  also  he'll  get  soil  sample  bottles 
up  today. 

Called  Earth  Exploration  and  Drilling  and  left  message 
about  continuing  drilling  efforts. 

Went  to  bail  sample  monitor  well  W-7.  Could  only  get 
about  1/4  bottle  for  phenols.  Well  empty. 

Completed  sampling  attempt  at  Monitor  Well  W-7.  Went 
to  Berman  Pond  and  CDI  on-site  to  pick  up  dog  hose, 
received  12  new  security  locks  for  monitor  wells  and 
piezometers . 

Called  Earth  Exploration  and  Drilling  and  coordinated 
with  Dave  Moffitt  for  Friday’s  next  activities  of 
solid  steam  augering  at  Chemical  Disposal  Pit  No.  3. 
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Date  20  January  1983  (Thursday)  i  ^ Ry  Rick  Belan _ 

Project  ,,-Hill  AFB _ IRP  Phase  II  Corresponding  Tape  #  N/ A _ _ 

Location  Hill  AFB,  Utah _ 


Personnel  on  site  Rick  Belan  (Radian);  Ed  Hitt,  Royal  Taylor,  Dick  (Sam) 
Kaeie  (CDI 


Time  (Military) 


Activity  or  Event 


1330 


1500 


1700 


1800 


Begin  to  collect  lysimeter  samples,  lysimeter  pump 
won't  hold  vacuum;  need  to  repair  it. 

Take  lysimeter  samples  back  to  Bioengineer  and  arrange 
for  sampling  assistance  Friday. 

Lysimeter  vacuum  pump  repaired  put  suction  in  lysimeters 
BPL-1  and  L-4.  Gauge  desn't  seem  to  be  holding  correctly, 
Go  to  repair  vacuum  pump  again. 

End  of  day's  activities,  vacuum  pump  seems  to  be  working 
OK. 
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Log  of  Daily  Activities 


naift  21  January  1983  (Friday) 
Project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah 


Personnel  on  site  Rick  Belan  (Radian) 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  a  N/A _ 


Time  (Military) 


1115 


Activity  or  Event 


Working  up  administration  activities  for  the  day. 

Coordinate  with  Ma  j  .  Gaudet  at  Biogengineer ’ s  for 
monitor  well  screen  storage.  Dropped  off  lysimeter 
pump  with  Bioengineer  and  sampling  instructions. 

Notified  CDT  Farrell  Peterson  of  well  screen  storage 
space  and  to  contact  Maj  .  Gaudet/SSgt.  Rollins  at 
Bldg.  242  at  Bioengineer  for  storage. 

At  Chemical  Disposal  Pit  No.  3  to  begin  augering 
activities . 

Called  Earth  Exploration  and  Drilling.  They  will  be 
ready  Tuesday,  said  fine. 

Went  with  Mr.  Chestnut  (golf  course  maintenance)  to 
observe  an  old  well  down  by  landfill-4  he  recalled. 

Found  a  ^8"  mill  slot  casing  unlocked  next  to  '76 
series  well.  Clark  DeMill  (6-3996)  at  roads  and 
grounds  may  have  information  on  wells  in  the  area  of 
landfill  4/3.  They  have  an  old  airphoto  print  of  golf 
course  area  (^1971?)  1"  =  100  ft.  showing  golf  course. 
Wayne  Bolt  may  have  one  showing  landfill  operations. 

He  called  Wayne  but  picture  did  not  go  that  far. 

Turf  equipment  address:  2006  W.  15  St.,  Salt  Lake 
(972-4164)  took  the  pictures.  Ray  Welchman  (snow 
removal  &  Mr.  Gardenend  (?))  cut  work  in  landfill  area 
may  know  of  wells. 

Placed  new  locks  on  two  old  wells  8”  mill  slotted  casing 
(1  by  1976  monitor  well  and  1  north  of  firing  range 
entrance,  about  150  ft.) 

I  could  not  locate  geothermal  well  No.  1.  Writ  to 
Chemical  Disposal  Pit  No.  3  to  measure  piezometer  P-5, 
measuring  point  above  second  level. 
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r>at«  21  January  1983  (Friday) 
Project  Hill  AFB  IRP  Phase  II 
Location.  Hill  AFB,  Utah _ 


Personnel  on  site  Rick  Belan  (Radian 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  #  N/ A _ 


Time  (Military) 


Activity  or  Event 


1200 


1230 


Took  soil  sample  bottles  to  Bioengineer,  went  to  Civil 
Engineer.  I  spoke  with  Keith  Davis  about  the  2  old  mill 
slotted  wells  by  landfill-4.  He  noted  that  the  wells 
were  there  before  they  started  their  studies.  He  was 
not  aware  of  any  records  or  anybody  that's  knowledgeable. 

Went  to  Salt  Lake  office  and  coordinated  with  Robert 
Vandervort  and  Gordon  Allcott.  Worked  on  field  program. 


1700 


End  of  day's  activities. 
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Log  of  Daily  Activities 


natw  24  January  1983  (Monday) _ 

Project  Hill  AFB  IRP  Phase  II 
location  Hill  AFB ,  Utah _ 


Personnel  on  Site  Rick  Belan  (Radian) 


Log  Recorded  By  .  Kick,  Belan 
Corresponding  Tape  *  N/ A _ 


Activity  or  Event 


Conducting  data  review  (UGA  #1,  Landslides,  Soils  report) 
and  field  program  planning  and  analysis. 

Spoke  with  R.  Vandervort  on  project,  and  coordinated 
field  activities  with  G.  Allcott.  Continue  on  project 
data  and  field  studies. 

End  of  day's  activities. 
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Date  2  5  January  1983  (Tuesday)  Log  Recorded  By __Ric]i_Belan _ 

Project .  Mill ,  - IRP  Phase  II _  Corresponding  Tape  #  N/A _ 

Location  Hill  AFB,  Utah _ _ _ 

Personnel  on  Sita  Rick  Belan,  Gordon  Allcott  (Radian);  Dave  Moffitt,  Toni 
_  (Earth  Exploration  and  Drilling)  ~ 


Time  (Military) 

Activity  or  Event 

0700 

Working  up  Chemical  Disposal  Pit  No.  3  bailing  scenario. 

0815 

Went  to  pick  up  supplies  from  Bioengineers.  Spoke  with 
SSgt.  Rolling  on  samples  and  reviewed  noted.  Still  some 
problems  with  lysimeter  pump  need  to  check  it  out.  He'll 
be  available  about  1230-1300  p.m.  to  help  Gordon  Allcott 
sample  lysimeters. 

0900 

At  Chemical  Disposal  No.  3,  no  one  here  yet  (i.e.,  EE&D) . 
'weather  is  cold  and  foggy. 

0914 

Called  Earth  Exploration  and  Drilling  to  check  on  field 
work.  They  had  to  wait  for  2-inch  PVC  delivery.  They 
are  on  their  way  out. 

0930 

Met  Gordon  and  briefed  him  on  day's  activities  and  field 
work  set  up. 

0945 

Dave  (EE&cD)  at  Chemical  Disposal  Pit  No.  3  but  rig  is  not 

1000 

Rig  on-site,  but  no  gravel.  Have  to  get  gravel.  Rick 
will  take  drillers  to  gravel  supply,  went  at  1010. 

1030 

At  Ideal  Rock  Supply.  I  selected  3/8"  minus  'exposed 
aggregate'  gravel.  Short  $3.  Returned  to  base. 

1100 

Rick  returned  to  Ideal  Rock  Supply  to  pay  $3  to  gravel 
firm.  Dave  and  Mark  set  up  on  next  auger  hole.  Begin 
second  round  of  hollow-stem  augering  and  sampling  at 
Chemical  Disposal  Pit  No.  3.  Next  hole  is  CP3A-7  to 
be  piezometer  P-6  if  ground  water  is  encountered. 

1155 

Recovered  strong  solvent  smelling  split-spoon  sample 
(Trich?)  from  20.5-21.5  feet,  no  free  water.  Insured 
that  drillers  use  protective  gloves  and  impervious  boots 
to  protect  against  contact.  Also,  slicker  suits  to  be 
used  if  we  get  free  water  or  operation  where  the 
drillers  person  would  contact  potentially  contaminated 
drilling  equipment.  Briefed  drillers  on  contamination 
safety  and  equipment  use. 
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Log  of  Daily  Activities 


natu  25  January  1983  (Tuesday) _  Log  Recorded  B 

Project  Hill  AFB  IRP  Phase  II  Corresponding ' 1 

Location  Hill  AFB,  Utah _ 


Personnel  on  sn»  Rick  Belan,  Gordon  Allcott  (Radian 

dDrillin 


Log  Recorded  By  Rick  Belan 
Corresponding  T»p»a  N/A 


Dave 


Time  (Military) 


Activity  or  Event 


Will  continue  to  auger  and  sample  to  complete  a  piezo¬ 
meter.  Gordon  finished  development  bailing  on  the  com¬ 
pleted  piezometers.  He  bailed  water  to  waste  into  55 
gallon  drums  provided  by  base  Civil  Engineers. 

Down  to  about  26  1/2  ft.  in  a  sand  and  can  smell  solvent 
from  cuttings  returning  to  surface.  We  shovel  into  plas¬ 
tic  bags  and  remove  cuttings  to  protect  working  condition 

Possible  clay  at  about  40  ft.  in  auger  hole  CP3A-7, 
will  take  split-spoon  sample  to  confirm  clay.  Then 
complete  a  piezometer. 

Rick  went  to  get  Hill  AFB  Base  Fire  Department  hose, 
wrenches,  etc.  for  decontaminating  drilling  equipment. 
Called  Dr.  Sim  Less ley  (UBTL)  and  briefed  him  on 
activities. 

Dave  and  Toni  got  down  to  40  ft.  but  very  fine  sand  is 
heaving  into  auger  flights.  The  auger  bit  gets  stuck, 
working  it  out. 

Finally  freed  the  auger  flights .  The  bit  was  stuck 
inside  the  flights  by  very  fine  sand  which  heaved. 

End  of  augering  activities.  Washed  off  gloves  and  boots. 

End  of  day's  activities. 
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26  January  1983  (Wednesday)  Log  Recorded  ay  Rick  Be lan _ 

Project  Hill  AFB - IRP  Phase  II  Corresponding  Tape  #_HZA _ 

Location  Hill  AFB,  Utah _ _ 


Personnel  on  fiita  Rick  Belan  (Radian);  Dave  Moffitt.  Mark  Ybarra  (Earth 
Exploration  &  Drilling) :  Gordon  Allcott  (Radian) 


Time  (Military) 


Activity  or  Event 


0750 


0900 


1000 


1005 


1025 


1145 


1410 


1440 


1500 


1625 


1655 


1735 


Begin  field  activities  and  purchased  distilled  water  for 
cleaning  sampling  equipment.  We nt  to  Chemical  Disposal 
Pit  No.  3  and  measured  piezometer  static  water  levels. 

Earth  Exploration  and  Drilling  arrive  on-site  and  prepare 
for  drilling  activities. 

Dave  and  Mark  took  the  water  truck  to  get  base  water 
so  we  can  try  to  maintain  a  hydraulic  head  in  order  to 
complete  a  piezometer  P-6  in  auger  hole  CP3A-7. 

Spoke  with  Gordon  and  coordinated  bailing  activities 
based  upon  yesterday’s  bailing  results. 


Dave  and  Mark  return  with  water.  Begin  augering. 
having  problem  with  sand  binding  and  heaving. 


Still 


Called  Ed  Fleming  (EE&D)  for  auger  o-rings  and  equipment 
to  aid  in  auger  operations . 

Finally  got  piezometer  P-6  down  and  completed  to  about 
40  ft.  Begins  rig  and  equipment  wash  down. 

Moving  to  auger  hole  CP3A-8,  which  became  piezometer 
P-7.  We'll  be  using  protective  gloves  and  boots. 

Begin  solid  stem  augering  and  split-spoon  sampling. 

All  clay  after  5  feet. 

Down  to  32  feet  in  clay  and  split-spoon  sample  had  a 
solvent  smell  (Trich?). 

It  appears  that  solvent  is  in  ground  water  at  a  contact 
between  a  red  and  grey  clay.  We'll  leave  it  open  hole 
for  the  night  to  see  where  the  ground  water  comes  to. 
Wash  down,  Dave  and  Mark  depart. 

End  of  day's  activities  after  taking  split-spoon  samples 
to  Bioengineer's  for  refrigerator  storage. 
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27  January  1983  (Thursday) 
Project  Hill  AFB  IRP  Phase  II 
Location  Hill  AFB,  Utah 


Personnel  on  Site  Rick  Be lan  (Radian 


d  Drillin 


Log  Recorded  By  Rick  Belan 
Corresponding  Tape  *  N/A 


ve  Moffitt.  Mark  Ybarra  (Earth 


Activity  or  Event 


Begin  field  activities,  purchased  distilled  water  for 
split-spoon  decontamination.  Went  to  Chemical  Disposal 
Pit  No.  3  and  measured  all  static  water  levels  for 
planning  boiling  development. 

Dave  and  Mark  arrive  begin  drilling.  I  had  them  clean 
out  hole  CP3A-8.  Took  a  Shelby  tube  sampler  from  about 
30  feet.  We  extruded  the  clay  sample  and  it  had  a 
solvent  smell  appears  to  be  right  at  a  red  and  grey 
clay  contact.  We  begin  to  complete  a  piezometer  (P-7). 

Piezometer  P-7  completed,  moved  rig  forward  about  5  feet 
to  take  a  soil  sample  from  about  5  feet. 

Moved  to  auger  hole  CP3A-9  and  began  augering  and  taking 
split-spoon  samples. 

Hit  water  at  about  25  feet  then  a  clay  at  about  29  1/2 
feet.  We’ll  complete  a  piezometer  here  then  move  forward 
about  10  feet  to  go  deeper  and  see  if  we  can  hit  a 
deeper  zone  similar  to  piezometer  P-7.  So  far  nothing 
unusual  with  cuttings  no  obvious  contamination.  I  tell 
Dave  and  Mark  to  discard  any  regular  work  gloves  used 
when  we  don't  need  the  chemical  gloves. 

Hole  collapsed  therefore  we'll  proceed  to  auger  deeper 
to  get  deeper  ground  water  (i.e.,  red  and  grey  clay 
contact). 

Have  grey  clay  on  drill  stems  at  about  45  feet.  Take 
split-spoon  sample  and  grey  clay  is  obtained.  We'll 
complete  a  piezometer  (P-8) . 

Completed  piezometer,  no  contamination  observed.  Wash 
up.  Dave  and  Mark  depart  for  the  day. 

Took  soil  samples  to  Bioengineers  and  briefed  Ltc. 

Maynard  Moody. 


End  of  day's  activities. 
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28  January  1983  (Friday) _  ^  R#cord*d  By  Rick  Be lan 

Project  ...Hill  AFB _ IRP  Phase  II  Corresponding  Tape  *  N/A 

Location  Hill  AFB,  Utah _ 


Personnel  on  situ  Rick  Belan.  Gordon  Allcott  (Radian);  Dave  Moffitt,  Mark 
Ybarra  (Earth  Exploration  &  Drilling) ;  Keith  Davis,  Bill  Taylor 


(Hill  AFB,  Civil  Engineers) 


Time  (Military) 


Activity  or  Event 


0800 


0910 


1000 


1200 


1320 


1510 


1630 


1700 


Begin  field  activities.  Purchased  1-inch  PVC  bailing 
materials.  Went  to  Chemical  Disposal  Pit  No.  3  for 
augering  and  measurement  activities . 

Dave  and  Mark  arrive .  I  asked  them  to  use  the  large 
hollow-stem  auger  around  P-8  to  have  a  6-inch  hole 
around  the  piezometer  instead  of  the  approx.  4  1/2" 
solid  stem  hole  for  surface  casing  and  cementing  opera¬ 
tions.  Done;  moved  about  10  feet  east  to  auger  a  hole 
for  a  shallower  piezometer  than  P-8. 

Gordon  arrives  and  we  discuss  field  activities  and 
bailing  for  sampling.  Gordon  departs  to  get  more 
barrels  for  waste  bailing  water  and  resume  bailing  on 
monitor  wells.  Keith  and  Bill  arrive  with  10  more 
barrles  and  I  briefed  them. 

Down  to  about  30  feet  with  hollow-stem  auger  and  prepare 
to  complete  a  piezometer  (P-9) . 

Piezometer  P-9  completed  move  to  auger  hole  CP3P-10  and 
begin  augering,  and  split-spoon  sampling. 

Reached  T.D.  with  split-spoon  sample  to  about  30  feet, 
proceed  to  complete  a  piezometer  at  about  26  feet  about 
where  water  was  encountered.  Design  is  to  position 
screen  above  screen  position  at  piezometer  P-6. 

Completed  piezometer  P-10  (CP3A-10).  Wash  down;  then  Dav 
and  Toni  depart  for  day.  Rick  discussed  activities 
with  Gordon,  he  departs  for  the  day. 

Took  soil  samples  to  Bioengineers .  End  of  day's 
activities . 
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Date  31  January  1983  (Monday)  Log  Recorded  By  Rick  Belan _ 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tape  a  N/A _ 

Location,  Hill  AFB,  Utah _ 

Personnel  on  Site  Rick  Blean.  Gordon  Allcott  (Radian):  Dave  Moffitt.  Mark 
_ Ybarra  (Earth  Exploration  &  Drilling) _ 


Time  (Military) 

Activity  or  Event 

0730 

Called  Ann  St.  Clair  (Radian,  Austin),  not  in  so  I  left 
a  message.  Worked  up  week's  activities. 

0840 

Begin  field  activities  at  Chemical  Disposal  Pit  No.  3. 
Measured  static  water  levels. 

0915 

Dave  and  Mark  arrive.  First  task  is  to  solid-stem  auger 
a  hole  next  to  piezometer  P-5  for  a  new  lysimeter. 

Gordon  arrives  and  assists  on  the  new  lysimeter  acti¬ 
vities.  Dave  and  Mark  switch  over  and  begin  piezometer 
surface  casing,  capping  and  cementing. 

1230 

Gordon  finishes  out  new  lysimeter  L-3  (CP3L-3) ,  and 
begins  bailing  development  activities. 

1305 

Went  to  Bioengineer  to  make  calls  and  pick  up  items. 

1330 

Went  to  Civil  Engineers  to  coordinate  sampling  of  Base 
Well  No.  4. 

1356 

Called  CDI  to  coordinate  with  Farrell  Peterson  on 
remaining  field  tasks.  He  plans  to  come  out  Tuesday 
and  finish  up. 

1500 

Back  at  Chemical  Disposal  Pit  No.  3.  Dave  and  Mark 
informed  me  that  piezometer  P-7  broke  off  when  they 
were  augering  the  4- inch  hole  to  6-inches  for  surface 
casing  emplacement  per  my  instructions.  We  work  on 
trying  to  salvage  piezometer.  Work  on  carefully 
digging  out  to  the  piezometer. 

1630 

Piezometer  uncovered  at  about  4  feet  below  ground  level, 
slipped  over  a  new  piece  of  2-inch  PVC.  Rick  begins 
to  bail  and  make  ground-water  level  measurements. 

1800 

Completed  bailing  and  ground  water  level  measurements 
at  piezometer  P-7.  Dave  and  Mark  have  departed  for  the 
day . 

1830 

End  of  day's  activities  after  finalizing  P-7  measurement 
checks . 
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Pete  1  February  1983  (Tuesday)  Log  Recorded  By  Rick  Be lan 

Project  - IRP  Phase  II _  Corresponding  Tape  •  N/A 

lnft>„nn  Hill  AFB,  Utah _ 

Personnel  on  site  R,  Belan  (Radian) ;  Claron  Mackelpran 


Time  (Military) 


Activity  or  Event 


0800 


0835 


0840 


0905 


1015 


1105 


1135 


Called  Earth  Exploration  and  Drilling  to  coordinate 
activities. 

Called  Gordon  Allcott  to  coordinate  activities  and 
sampling. 

Called  UBTL  to  coordinate  with  Dr.  Lessley,  but 
at  a  meeting  and  Jim  Cochran  also  not  available. 

Dave  and  Mark  arrive  at  Chemical  Disposal  Pit  No.  3 
to  conduct  piezometer  completion  activities. 

Completed  static  water  level  measurements.  Begin 
to  bail  Piezometer  P-7  to  clean  it  out. 

End  of  bailing  to  clean  piezometer.  Water  had  strong 
solvent  smell  (trich?).  I'm  not  sure  piezometer  is 
ok  from  damage. 

Made  measurement  at  Piezometer  P-7  and  data  checks. 


1150 


1208 


1225 


^1300 


1315 


1425 


1455 


Trying  again  to  use  A-rod  to  clean  out  bottom  of 
piezometer . 

Still  no  luck.  1st  let's  pull  the  2-inch  PVC  and 
redrill.  Pulled  all  but  5  feet  of  PVC  screen  in. 

Will  now  go  back  down  to  clean  out  hole  with  hollow 
stem  auger  to  32  ft. 

Claron  came  by.  He  is  running  an  S.P.  survey  today. 
He  said  good  results  at  Berman  Pond.  He  would  not  do 
it  here  today  because  of  our  present  activities  that 
would  potentially  disturb  his  readings. 

Hollow-stem  augering  down  to  32  feet.  Can  see  PVC 
bentoni 


chips  and  old  bentonite  seal  we  had  emplaced.  Getting 
ready  to  emplace  new  2-inch  PVC. 

Set  35.4'  PVC  have  now  added  gravel  of  1-inch  minus 
exposed  aggregate  then  about  1  gallon  vole lay. 

Sounded  annulus  at  9  ft.  BGL  adding  bentonite,  will  now 
cement  up  from  7-0  feet. 
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Sheet _ 2 


1  February  1963  (Tuesday)  Rick  Belan 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tape  # .  JUA _ 

Location.  Hill  AFB,  Utah 

Personnel  on  Site  R-  Belan  (Radian);  Claron  Mackelprang  (UURI) 


.of 


2 


Time  (Military) 

Activity  or  Event 

1510 

Went  to  piezometer  P-6  to  try  and  use  vacuum  pump  for 
developing . 

1540 


1705 

1830 


Set  up  vacuum  pump  at  piezometer  P-6  and  start  pumping. 
Pumped  about  32  minutes,  discharge  smell  of  solvent, 
then  suction  broke  due  to  water  level  drawdown. 

Discharge  smell  of  solvent. 

Began  to  bail  piezometer  P-7  (23  times)  discharge  murky, 
brown,  smells.  Clean  up  equipment. 

End  of  day's  activities. 
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D>t>  2  February  1983  (Wednesday)  Log  RooiStl  By  Rick  Be  Ian _ 

Project  Hill  AFB _ IRP  Phase  II _  Corresponding  Tape  *  N/  A _ 

Location,  Hill  AFB,  Utah 

Personnel  on  »n«  Rick  Belan,  Robert  Vandervort,  Gordon  Allcott  (Radian) 


Time  (Military) 

Activity  or  Event 

0800 

Went  to  return  Base  fire  equipment  for  K.  Davis. 

Returned  1  hose,  1  nozzle,  1  key,  and  1  "Y"  adaptor. 

0830 

Called  G.  Allcott  to  coordinate  activities. 

0850 

Called  EE&D  to  notify  one  of  the  piezometer  (P-6)  latch 
feel  apart  and  needs  repair.  I  spoke  with  Ed  Flemming. 

0900 

Called  Dr.  Less  ley  and  briefed  him  on  peizometer.  He 
said  that  G.  Allcott  noted  broked  sample  bottles  at 
Bioengineer  which  froze.  I  said  CP-3  is  now  completed 
for  the  second  set  of  augering  activities. 

1100 

At  Salt  Lake  City  office  to  work  on  administrative  items 
and  monthly  report  for  UBTL. 

1305 

Called  Austin  offices  coordinated  and  updated  field 
status . 

1435 

Met  with  R.  Vandervort  to  discuss  project. 

1.  Wednesday  good  for  R.V.,  Tuesday  not  good  for 
out  brief. 

2.  R.V.  noted  that  modification  needs  to  go  in  in 
February  to  be  sure  the  appropriate  hours  are 
adequately  covered 
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n.«.  3  February 

1983  (Thursday)  Rick  Belan 

Protect  Hill  AFB 

IRP  Phase  II  Correeoondino Tana tf N/ A _ ■ 

i AMtion  Hill  AFB,  Utah 

Personnel  on  site  Rick  Belan.  Gordon  Allcott  (Radian) 

Time  (Military) 

Activity  or  Event 

0700 

Working  on  monthly  report. 

0815 

Called  Salt  Lake  office  to  coordinate  with  Gordon  on 
today's  activities. 

0830 

Begin  field  activities.  Very  cold  and  windy  this  a.m. 

0955 

Called  Base  Water  Supply  to  coordinate  Base  Well  No.  4 
sampling  for  Monday  7  February. 

1000 

Called  Dr.  S.  Less  ley  to  coordinate  activities. 

1045 

At  Chemical  Disposal  Pit  No.  3  to  begin  bailing. 

Extremely  cold  weather  and  windy.  Gordon  assists 
bailing  of  piezometers.  Rick  continued  bail  develop¬ 
ment  at  piezometer  P-6. 

1330 

Completed  bailing  at  Chemical  Disposal  Pit  #3;  break 
for  lunch. 

1430 

Continue  field  activities.  Took  care  of  administrative 
items  went  to  Salt  Lake  Office  to  finish  monthly  report. 
Stopped  by  Rosemont  Park,  North  Salt  Lake  to  view 
slurry  well  operations  of  a  hazardous  waste  site,  all 
closed  up.  Resumed  monthly  report  and  field  data 
workup  at  office. 

2030 

End  of  day's  activities. 
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p,te  4  February  1963  (Friday) _  |« 

Hill  AFB  IRP  Phase  II  Con 

Locetlon,  Hill  AFB ,  Utah 

Personnel  on  site  Rick  Belan.  Gordon  Allcott 


Log  Recorded  By  Belan 

Corresponding  Tepe  #  .  -M/  A _ 


Radian 


Time  (Military) 


0730 


0830 

0930 


1100 

1300 


1430 


Activity  or  Event 


Begin  working  up  a  "base  reference"  static  water  level 
table  for  Chemical  Disposal  Pit  No.  3. 

Pick  up  field  supplies  at  store. 

:  Hill  AFB  and  begin  activities  at  Chemical  Disposal 
Pit  No.  3.  Gordon  arrives  and  we  measure  relative 
piezometer  heights  with  a  hand  level.  This  is  in  order 
to  compute  a  common  reference  plane  for  determining  the 
relative  static  water  level  positions. 

Resume  bailing  activities. 

Rick  found  out  he  had  an  emergency  at  home.  Called  R. 
Vandervort  and  coordinated  for  departing  the  field. 

End  of  Rick's  field  activities.  Coordinated  with  Gordon 
for  completing  remaining  Hill  AFB  activities.  Rick 
will  not  be  returning  as  estimated  remaining  field  tasks 
to  be  short.  Depart  to  pack  and  make  flight  arrange¬ 
ments  for  a  Saturday  departure.  Gordon  will  stop  by 
the  apartment  to  pick  up  my  field  gear  and  equipment 
after  he  completed  building  activities. 
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nat(l  5  February  1983  (Saturday) 

Project  Hill  AFB  IRP  Phase  II 

Hill  AFB,  Utah _ 

Personnel  on  Site _ II _ 


Log  Recorded  By 
Corresponding  Tape  # 


Sheet. 


Rick  Be lan 


Time  (Military) 


Activity  or  Event 


0630 


Depart  to  Salt  Lake  City,  turn  in  field  car,  catch 
Austin  flight.  End  of  R.  Belan  direct  field  activities 
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RADIAN 


Log  of  Dally  Activities 


Date  10  February  1983  (Thursday)  Log  Recorded  By 

Project „£jLLL  _ IK?  Phase  II _  Corresponding  Tape  #  N/  A 

Location  Austin,  Texas _ 

Personnel  on  Site  -- _ 


Time  (Military) 


Activity  or  Event 


Completed  working  up  remaining  field  tasks  for  the  Hill 
AFB  IRP  Field  Investigation  and  sent  to  Gordon  Allcott, 
Salt  Lake  City,  Utah.  The  following  tasks  were  completed 
by  Gordon  the  last  half  of  February  and  into  March. 


Completed  all  first  round  of  ground  water  and  lysimeter 
sampling  and  resampling  with  UBTL. 

Return  key(s)  to  Radian  SLC  office  (2)  and  Bioengineer 
(1).  Major  Gaudet  at  Bioengineer  gets  his  key  back 
and  documented  its  return.  Also  sent  well  keys  for 
Gordon  and  Clive. 

Gave  monitor  well  security  keys  to  LTC  Moody,  Bioengi¬ 
neer;  and/or  find  out  the  number  he  desires.  I've  sent 
"6"  keys. 

Returned  my  Hill  AFB  vehicle  pass  and  I.D.  to  base 
security . 

Returned  book  back  to  UURI  Dr.  H.  Ross. 

Received  cell  constant  that  UBTL  determined  for  Cond . 
Meters.  UBTL  noted  field/lab  OK  but  field  temperatures 
are  the  main  reason  for  variations  between  field  and 
lab  measurements. 

Measured  at  Chemical  Disposal  Pit  No.  3  the  locations  of 
P-7,  P-8,  P-9  to  locate  on  UURI  resistivity  survey  map. 
Also  measured  the  distance  of  my  soil  boring  line  from 
UURI  line  #2.  Flagged  area  around  P-6  and  P-7  to  warn 
of  soil  contamination. 

Inventoried,  identified  all  old  monitor  wells. 
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Sheet _ 2 
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Pete  _  February  1963 _  Log  Recorded  By_  Rick  Be lan 

Project  Hill  AFB  IRP  Phase  II  Corresponding  Tepe  #  El  A 

Location _ 

Personnel  on  Site  ~~ _ 


Time  (Military)  Activity  or  Event 


Identified,  marked,  and  flagged  old  monitor  wells 
that  have  been  broken  up  for  a  new  elevation  survey. 
Purchased  PVC  protective  caps  as  needed  for  the  old 
monitor  wells. 

Coordinated  with  K.  Davis  (Hill  AFB,  C.E.)  for  surveying 
assistance  for  all  new  monitor  wells,  piezometers,  and 
selected  monitor  wells  before  surveys  went  out. 

Sounded  all  old  monitor  wells  (nearest  1/10  ft.). 

Measured  marked  "old  monitor  wells"  measuring  points 
above  ground  level  (nearest  1/10  ft.). 

Measured  static  water  levels  all  old  wells  and  new  wells 
(nearest  1/100  ft.). 

Took  temperature  measurements  of  static  water  levels 
and  sounded  bottom  as  possible  for  GC-1,  Landfill  3  and  A 
and  Chem  Pit  1  &  2  area  wells  and  Chemical  Disposal 
Pit  3  piezometers. 

Took  conductivity  measurements  at  same  time  of  tempera¬ 
ture  measurements . 

Contacted  Base  Weather  (Lt.  Vankovics)  for  getting  a 
copy  of  Climatic  Brief  to  obtain  average  rainfall 
values  for  the  month. 

Measured  steel  tape  and  sketched  the  length  and  width 
of  the  golf  course  parking  lot  to  be  able  to  estimate 
rainfall  recharge  to  our  waste  sites. 

Checked  if  any  infrared  photos  may  be  available  for  the 
waste  sites  but  particularly  Chemical  Disposal  Pit  No. 

3.  Checked  with  K.  Davis  and  base  weather. 

Coordinated  and  obtained  a  copy  of  a  soil  survey  report 
which  covered  the  study  areas. 

Decontaminated  field  equipment. 
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APPENDIX  E:  SAMPLING  AND  ANALYTICAL  PROCEDURES 

Monitor  Well  and  Piezometer  Sampling 
Lysimeter  Sampling 
Soil  Sampling 

Table  E-l :  Summary  of  Water  Analysis  Procedures 
Table  E-2:  Summary  of  Soil  Analysis  Procedures 
Discussion  of  Soil  Analysis  Procedures 
Chain  of  Custody  Forms 


(pp.  E-l  through  E-35) 


Monitor  Noll  and  Piezometer  Saapllng 

All  new  aonltor  wells  end  piezometers  were  developed  by  belling  along 
with  selected  existing  aonltor  wells.  Periodically  during  development, 
field  aeasoreaents  were  asde  of  groundwater  for  water  levels,  teaperature, 
conductivity  and  pH.  An  electrical  water  level  sounding  line  (Soil  Test 
Model  OR-772)  was  used  to  aeasura  groundwater  levels.  To  obtain  relative 
water  quality,  a  coablnatlon  -conductivity  and  tMperature  aster  (Yellow 
Springs  Xnstruaents  Model  YS1  33  SCI)  was  used  while  pH  was  aeasured  with 
a  Cole  Paxaer  Model  5987-20  aster.  These  various  aeasursaents  permitted 
monitoring  of  the  progress  of  each  aonltor  well  and  piezometer's 
development. 

All  of  the  wells  and  plezoaetsrs  constructed  under  this  program  were 
found  to  be  very  low  producers.  Three  or  more  well  voluaes  were 
discharged  prior  to  saapllng  to  ensure  that  fresh  formation  water  was 
sampled.  Due  to  the  formation's  low  productivity,  only  about  half  well 
voluaes  were  withdrawn  at  any-  one  balling  to  minimize  sediments  from 
development.  Development  of  the  wells  and  plesoaeters  occurred  over  a 
period  of  days  to  reach  the  three  voluae  target. 

Procedures  were  Implemented  during  the  field  saapllng  activities  In 
order  to  reduce  the  chances  of  sample  contanlnatlon,  or  cross- 
contamination.  All  monitor  wells  and  plesoaeters  were  ordered  and 
prioritised  for  development  and  Saapllng.  Hells  were  saapled  as 
practical:  upgradient  before  downgradlent ,  deep  before  shallow,  and  least 
contaminated  zones  before  most  contaminated  zones  near  the  disposal  sites. 

Three  different  balling  ropes  were  used,  each  solely  dedicated  to 
specific  type  sampling  points  or  a  disposal  site  to  reduce  the  possibility 
of  cross-contamination.  One  rope  was  used  for  only  the  Berman  Pond 
monitor  wells,  one  for  the  shallow,  and  one  for  Che  deep  aonltor  wells  at 
Chemical  Disposal  Pits  Nos.  1  and  2  and  Landfill  No.  3  areas. 

One  bailer  at  Chemical  Disposal  Pit  No.  3  was  dedicated  to  Piezometer 
P-6  during  development.  This  was  due  to  the  great  amount  of  solvents 
detected  during  the  completion  of  the  piezometer,  while  the  other 


piezometers  appeared  to  have  low  levels  of  solvents.  Balling  activities 
at  the  other  2-inch  piezometers  were  conducted  with  another  separate 
bailer. 

Groundwater  samples  were  collected  with  a  PVC  ball  valve  bailer.  Two 
bailers,  a  3  1/2-inch  and  a  1  1/6-ineh,  were  used  for  the  6-inch  monitor 
wells  and  2-lnch  piezometers,  respectively.  The  sample  was  then  poured 
directly  into  an  appropriate  clean  glass  or  plastic  sampling  container 
provided  by  UBTL.  In  some  cases;  either  due  to  small  sample  retrieval 
and/or  small  analyte  container,  the  balled  sample  was  first  placed  Into  a 
clean  beaker.  This  permitted  the  collection  of  enough  balled  sample, 
reduced  spillage,  and  careful  placement  of  sample  into  small  containers. 
UBTL  provided  all  sample  containers  with  preservation  material  in  the 
container. 

Once  the  groundwater  sample  had  been  obtained.  It  was  poured  directly 
Into  a  labeled  container.  The  label,  was  marked  in  Indelible  ink  with  the 
sample  date,  location,  time,  and  sample  identifier.  Each  sample  container 
was  then  tightly  sealed,  taped  as  appropriate,  and  placed  in  an  ice  chest 
with  frozen  "blue  ice"  for  temporary  Held  storage.  Most  field  samples 
were  then  taken  directly  to  the  laboratory  for  analyses.  Other  samples 
which  had  to  composited  were  temporarily  stored  In  the  Base 
Bioenvironmental  Engineer's  refrigerator  for  pick  up. 

Throughout  the  monitor  and  piezometer  development  for  sampling, 
protective  clothing  was  worn  which  consisted  of  slicker  suits,  rubber 
boots,  protective  gloves  and  splash  goggles.  The  discharge  water  was 
emptied  into  55-gallon  drums  provided  by  the  Air  Force  to  protect  the 
ground  and  personnel  from  suspected  contaminated  water.  The  drums 
remained  at  each  well  or  piezometar  until  chemical  analyses  were  completed 
so  that  recommendations  for  final  disposition  could  be  determined.  The 
bailers  were  thoroughly  rinsed  between  wells  and  piezometers  using 
distilled  and/or  Base  potable  water.  In  addition,  a  rinse  of  methanol 
followed  by  distilled  water  was  performed  for  the  piezometers  at  Chemical 
Disposal  Pit  No.  3  where  solvents  were  detected. 


In  most  cases,  the  sample  collection  was  conducted  jointly  between 
Radian  and  UBTL  after  which  UBTL  took  samples  directly  back  to  the  lab. 

In  some  Instances,  especially  during  compositing  of  samples,  the  samples 
were  not  taken  directly  by  UBTL  back  to  the  laboratory.  The  samples  were 
temporarily  stored  at  the  Bioenvironmental  Engineer's  refrigerator  for 
collection  and  planned  pick  up  by  UBTL.  A  chain  of  custody  form  was 
principally  used  at  this  time  for  transferring  custody  of  the  samples  froa 
the  Bioenvironmental  Engineers  to  UBTL.  The  chain  of  custody  forms  are 
provided  at  the  end  of  this  appendix. 


Lysimeter  Sapling 


After  the  installation  of  each  lysiaeter  and  closing  off  one  of  its 
two  lines,  about  6S  centibars  of  vacua  were  placed  on  it  for  obtaining  a 
soil  water  sample.  A  sanitary  tape  was  placed  over  each  lysimeter  line  to 
insure  keeping  the  ends  of  the  line  clean  and  unobstructed.  The  vacuum 
was  allowed  to  draw  on  the  lysimeter  for  up  to  a  day  to  collect  soil 
water.  To  collect  any  water  captured  in  the  lysimeter,  the  system  was 
pressurized  with  a  hand  pump  to  discharge  the  water  out  of  the  other  line 
and  directly  into  a  sample  container. 

Samples  from  the  lysimeters  were  generally  easier  to  collect  than 
samples  from  the  monitor  wells  and  piezometers.  This  was  because,  in  all 
cases,  the  small  volumes  of  soil  moisture  collected  could  be  emplaced 
directly  into  the  sample  containers  without  any  intermediate  containers, 
thus  reducing  double-handling  and  the  chances  of  outside  contamination. 

It  was  found  also  that,  due  to  the  small  water  volumes  produced,  it 
was  necessary  to  pull  samples  over  a  period  of  days.  This  was  mostly  due 
to  the  small  amount  of  soil  moisture  available.  In  some  cases,  this 
required  compositing  samples  in  order  to  obtain  the  required  volumes  for 
chemical  analysis.  Several  different  samples  containers  and  a  priority 
order  for  filling  the  containers  was  established  in  the  event  that 
insufficient  soil  water  could  not  be  collected.  Personnel  from  the  Base 
Bioenvironmental  Engineers  assisted  in  this  task,  after  sampling  and 
safety  instruction  by  Radian  and  receiving  UBTL  sampling  priority 
instructions. 

During  the  sampling  of  the  lysimeters,  minimal  personnel  safety 
equipment  was  needed.  The  equipment  used  were  safety  or  splash  glasses 
and  protective  gloves.  Once  the  samples  were  collected,  the  same 
preservation  procedures,  storage,  and  handling  techniques  were  used  as  for 
groundwater  samples. 


Soil  Stapling 


Soil  staples  for  chemical  analyses  were  obtained  with  a  hand  auger. 
This  activity  was  conducted  jointly  by  Radian  and  UBTL.  The  basic 
procedure  was  to  auger  to  a  selected  depth  and  extract  a  soil  sample.  The 
sample  was  then  placed  into  a  one  liter  amber  glass  jar  provided  by  UBTL 
and  tightly  secured.  The  jar  was  labeled  and  marked  like  those  for 
monitor  wells  described  earlier.  The  auger  wss  cleaned  off  and  washed  as 
required.  Handling,  storage,  and  transfer  procedures  were  the  same  as  for 
the  previously  discussed  monitor  wells.  Minimal  protective  gear  was 
required,  such  as  safety  glasses  and/or  rubber  gloves. 
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Tabic  E-l 

Sunary  of  Hater  Analytic  Procedure  a 
-  Physical  Properties,  Metals  and  Inorganic  Nometallics  - 


Detection 

Analytical 

Analysis 

(kilts 

Limit 

Method 

Comments 

TOC 

ng/L 

2 

EPA  415.1 

Total  Organic  Carbon 

TOK 

Ug/L 

10 

EPA  450.1 

Total  Organic  Halogens 

O&G 

ng/L 

5 

EPA  413.1 

Oil  and  Grease 

Phenol 

Ug/L 

10 

EPA  420.1-2 

MBAS 

ng/L 

0.2 

EPA  425.1 

Methylene  Blue  Active 

Substances 

(Surfactants) 

TDS 

ag/L 

1 

EPA  160.1 

Total  Dissolved  Solids 

Oven  temperature  was 
180*C 

Cyanide 

Ug/L 

10 

EPA  335.2-3 

Sulfate 

ng/L 

10 

EPA  375.2 

Arsenic 

Ug/L 

10 

EPA  206.2 

Barium 

Ug/L 

100 

EPA  208.1 

Beryllium 

ug/L 

10 

EPA  210.1 

Cadmium 

ug/L 

10 

EPA  213.2 

Chromium 

ug/L 

50 

EPA  218.2 

Copper 

ug/L 

20 

EPA  220.2 

Iron 

U«r/L 

100 

EPA  236.1 

Lead 

Ug/L 

10 

EPA  239.2 

Manganese 

Ug/L 

20 

EPA  243.2 

Mercury 

ug/L 

0.2 

EPA  245.1 

Zinc 

Ug/L 

10 

EPA  289.1 

Conductance 

umho/cm 

1 

EPA  120.1 

Calcium 

mg/L 

1 

EPA  215.1 

Magnesium 

mg/L 

1 

EPA  242.1 

Sodium 

ng/L 

1 

EPA  273.1 

Potassium 

mg/L 

1 

EPA  258.1 

Carbonate 

mg/L 

1 

EPA  310.2 

In  combination  with 

Technicon  Method 
201-72W,  reported  as 

Bicarbonate 

mg/L 

1 

EPA  310.2 

CaCO, 

In  combination  with 

Technlcon  Method 
201-72W,  reported  as 
CaC03 


Chloride 

ng/L 

1 

EPA  325.2 

0 

Fluoride 

ng/L 

0.1 

EPA  340.3 

Nitrate 

mg/L 

0.02 

EPA  353.2 

Hardness 

ng/L 

1 

EPA  130.1 

Reported  as  CaCO^ 

Silica 

mg/L 

1 

EPA  370.1 
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Table  E-l  (continued) 

Summary  of  Water  Analysis  Procedures 
-  Purgeable  Organics  - 


Detection 

Analytical 

Purgeable  Halocarbons 

Units 

Limit 

Method 

Methylene  Chloride 

Ug/L 

1 

EPA  601 

1,1.1- 

Trlchloroe thane 

Ug/L 

1 

EPA  601 

Carbon  Tetrachloride 

Ug/L 

1 

EPA  601 

Trichloroethene 

Ug/L 

1 

EPA  601 

1,1,2- 

Trichloroethane 

Ug/L 

1 

EPA  601 

1, 1,2,2- 

Te  t  rachloroe  thane 

Ug/L 

1 

EPA  601 

Chi orome thane 

Ug/L 

1 

EPA  601 

Bromome thane 

Ug/L 

1 

EPA  601 

Dichlorodif luoro- 

me thane 

ug/L 

1 

EPA  601 

Vinyl  Chloride 

Ug/L 

1 

EPA  601 

Chloroethane 

ug/L 

1 

EPA  601 

Trichlorofluoro- 

me thane 

ug/L 

1 

EPA  601 

1 , 1-Dichloroethene 

ug/L 

1 

EPA  601 

1 , 1-Di chloroethane 

ug/L 

1 

EPA  601 

trans- 

1 , 2-Dichloroethene 

ug/L 

1 

EPA  601 

Chloroform 

Ug/L 

1 

EPA  601 

1 ,2-Di chloroethane 

ug/L 

1 

EPA  601 

Bromodichlorome thane 

ug/L 

1 

EPA  601 

1 ,2-Dlchloropropane 

ug/L 

1 

EPA  601 

trans-1 ,3- 

Dichloropropene 

ug/L 

1 

EPA  601 

Dibromochl orome thane 

ug/L 

1 

EPA  601 

cis-1,3- 

Dichloropropene 

ug/L 

1 

EPA  601 

2-Chloroethylvinyl 

ether 

Ug/L 

1 

EPA  601 

Bromoform 

Ug/L 

1 

EPA  601 

Tetrachloroethene 

Ug/L 

5 

EPA  601 

Chlorobenzene 

Ug/L 

1 

EPA  601 

1 , 3-Di chi or obenzene 

Ug/L 

5 

EPA  601 

1 ,2-Di chlorobenzene 

Ug/L 

5 

EPA  601 

1 ,4-Di chi or obenzene 

Ug/L 

5 

EPA  601 

Comments 


The  reported  detection 
limit  was  raised  for 
some  samples  because 
dilutions  were 
necessary. 


Table  E-l  (continued) 

Summary  of  Vater  Analysis  Procedures 
-  Gas  Chromatography /Mass  Spectrometry  Screen  - 


Detection 

Analytical 

Purgeable  Compound 

Units 

Limit 

Method 

Chloromethane 

yg/L 

320 

EPA  624 

Bromome thane 

yg/L 

90 

EPA  624 

Vinyl  chloride 

Vg/L 

420 

EPA  624 

Chloroethane 

yg/L 

90 

EPA  624 

Di chloromethane 

yg/L 

8 

EPA  624 

Tr 1 chi or of luo  rome  thane 

yg/L 

8 

EPA  624 

l , 1-Dichloroethene 

yg/L 

8 

EPA  624 

1 , 1-Di chloroethane 

yg/L 

8 

EPA  624 

trans-1 ,2-Wchloroethene 

yg/L 

8 

EPA  624 

Chloroform 

yg/L 

6 

EPA  624 

1 ,2-Dlchloroethane 

yg/L 

8 

EPA  624 

1,1, 1-Tri chloroethane 

yg/L 

8 

EPA  624 

Carbon  tetrachloride 

yg/L 

8 

EPA  624 

Bromodi chlorooe thane 

yg/L 

6 

EPA  624 

1 , 2-Dichloropropane 

yg/L 

8 

EPA  624 

trans-1 , 3-Wchloropropene 

yg/L 

8 

EPA  624 

Trichloroethene 

yg/L 

8 

EPA  624 

Dibromochloromethane 

yg/L 

6 

EPA  624 

1, 1 ,2-Trichloroethane 

yg/L 

8 

EPA  624 

cis-1 , 3-W.chloropropene 

yg/L 

8 

EPA  624 

Benzene 

yg/L 

8 

EPA  624 

2-Chloroethylvinyl  ether 

yg/L 

8 

EPA  624 

Bromoform 

yg/L 

8 

EPA  624 

1,1,2, 2-Tetrachloroethane 

yg/L 

8 

EPA  624 

Te t rac hi o roe t hene 

yg/L 

8 

EPA  624 

Toluene 

yg/L 

8 

EPA  624 

Chlorobenzene 

yg/L 

8 

EPA  624 

Ethylbenzene 

yg/L 

8 

EPA  624 

Acrolein 

yg/L 

8 

EPA  624 

Acrylonitrile 

yg/L 

8 

EPA  624 

Table  E-l  (continued) 

Summary  of  Water  Analysis  Procedures 
-  Gas  Chromatography/Mass  Spectrometry  Screen  - 


Base/Neutral  Extractable  Detection  Analytical 


Compound 

Units 

Limit 

Method 

1 , 3-Dichlorobenzene 

Ug/L 

1 

EPA  625 

1 ,4-Dl chlorobenzene 

Ug/L 

1 

EPA  625 

Hexachloroethane 

Ug/L 

3 

EPA  625 

Bi s ( 2-chlor oe  thyl ) e the  r 

ug/L 

5 

EPA  625 

1 , 2-Dichlorobenzene 

Bis( 2-chlorolsopropyl ) 

Ug/L 

1 

EPA  625 

ether 

N-nitroso-di-n-propyl 

Ug/L 

3 

EPA  625 

amine 

Ug/L 

15 

EPA  625 

Nitrobenzene 

Ug/L 

8 

EPA  625 

Hexa chi o r obu t ad 1 ene 

yg/L 

1 

EPA  625 

1 , 2,4-Trichlorobenzene 

Ug/L 

1 

EPA  625 

Isophorone 

Ug/L 

3 

EPA  625 

Naphthalene 

Ug/L 

3 

EPA  625 

Bis( chloroethoxy)methane 
Hexachlorocyclo- 

Ug/L 

6 

EPA  625 

pentadiene 

ug/L 

* 

2-Chloronaphthalene 

ug/L 

2 

EPA  625 

Acenaphthylene 

ug/L 

3 

EPA  625 

Acenaphthene 

ug/L 

3 

EPA  625 

Dimethyl  phthalate 

ug/L 

1 

EPA  625 

2,6-Dinitrotoluene 

ug/L 

5 

EPA  625 

Fluorene 

4-Chlorophenyl  phenyl 

ug/L 

2 

EPA  625 

ether 

ug/L 

3 

EPA  625 

2,4-Dinltrotoluene 

ug/L 

12 

EPA  625 

Diethyl  phthalate 

ug/L 

1 

EPA  625 

N-nitrosodiphenyl  amine 

ug/L 

** 

EPA  625 

Hexachlorobenzene 
4-Bromophenyl  phenyl 

ug/L 

3 

ether 

ug/L 

2 

EPA  625 

Phenanthrene 

ug/L 

3 

EPA  625 

Anthracene 

ug/L 

3 

EPA  625 

Di-n-butyl  phthalate 

Ug/L 

1 

EPA  625 

Fluoranthene 

ug/L 

3 

EPA  625 

Pyrene 

Ug/L 

3 

EPA  625 

Benzidine 

Ug/L 

* 

Butyl  benzyl  phthalate 
Bis(2-ethylhexyl)- 

Ug/L 

7 

EPA  625 

phthalate 

Ug/L 

1 

EPA  625 

Chrysene 

Ug/L 

10 

EPA  625 

Benzo ( a ) anthracene 

Ug/L 

5 

EPA  625 

3 , 3 ’-Dichlorobenzidine 

Ug/L 

10 

EPA  625 

Di-n-octyl  phthalate 

Ug/L 

3 

EPA  625 

Benzo(b) fluoranthene 

Ug/L 

1 

EPA  625 

Be nzo(k) fluoranthene 

Ug/L 

5 

EPA  625 

Benzo(a)pyrene 

Ug/L 

3 

EPA  625 

Indeno( l,2,3-c,d)pyrene 

Ug/L 

3 

EPA  625 

Dlbenzo(a,h)anthracene 

Ug/L 

5 

EPA  625 

Benzo(g,h,i)perylene 

Ug/L 

8 

EPA  625 

N-nitrosodimethyl amine 

Ug/L 

** 

Comments 


Table  E-l  (continued) 

Summary  of  Water  Analysis  Procedures 
-  Gas  Chromatography/Mass  Spectrometry  Screen  - 


Pesticides  Screened  in 
Base/Neutral  Extracts 

Units 

Detection 

Limit 

Analytical 

Method 

alpha-BHC 

Ug/L 

* 

gamma-BHC 

Ug/L 

* 

beta-BHC 

Ug/L 

3 

EPA  625 

Heptachlor 

Ug/L 

3 

EPA  625 

delta-BHC 

Ug/L 

3 

EPA  625 

Aldrin 

Ug/L 

3 

EPA  625 

Heptachlor  epoxide 

Ug/L 

3 

EPA  625 

Endosulfan  1 

Ug/L 

* 

Dieldrin 

Ug/L 

4 

EPA  625 

4, 4 ’-DDE 

Ug/L 

3 

EPA  625 

Endrin 

Ug/L 

* 

Endosulfan  11 

Ug/L 

* 

4,4' -DDD 

Ug/L 

3 

EPA  625 

4, 4 ’-DDT 

Ug/L 

5 

EPA  625 

Endosulfan  sulfate 

ug/L 

5 

EPA  625 

Chlordane 

ug/L 

* 

Toxaphene 

ug/L 

* 

Acid  Extractable 

Detection 

Analytical 

Compound 

Units 

Limit 

Method 

2-Chlorophenol 

ug/L 

2 

EPA  625 

2-Nitrophenol 

ug/L 

2 

EPA  625 

Phenol 

Ug/L 

1 

EPA  625 

2 ,4-Dimethylphenol 

ug/L 

1 

EPA  625 

2 , 4-Di chi or ophenol 

ug/L 

2 

EPA  625 

2,4, 6-Trichlorophenol 

Ug/L 

2 

EPA  625 

4-Chloro-3-methylphenol 

ug/L 

2 

EPA  625 

2,4-Dinitrophenol 

2-Methyl-4,6- 

Ug/L 

30 

EPA  625 

dinitrophenol 

ug/L 

20 

EPA  625 

Pentachlorophenol 

Ug/L 

3 

EPA  625 

4-Nitrophenol 

Ug/L 

10 

EPA  625 

Comments 


Comments 


*  Compound  16  decomposed  by  the  extraction  process. 
**Compound  decomposes  in  the  Injection  port  of  the  GC 


Table  E-2 

Suanary  of  Soil  Analysis  Procedures 


Analysis 

Units 

Detection 

Limit 

Analyt ical 
Method 

TOC 

■g/g 

2 

EPA  415.1* 

TOX 

Ug/g 

5 

EPA  8.56* 

O&C 

Mg/g 

5 

EPA  413.1* 

Phenol 

Mg/g 

10 

EPA  420.1-2* 

Cyanide 

Mg/g 

10 

EPA  335.2-3* 

Beryllium 

Mg/g 

4 

EPA  210.1* 

Cadmium 

Mg/g 

4 

EPA  213.1* 

Chromium 

Mg/g 

20 

EPA  218.1* 

Moisture 

X 

— 

Contractor* 

*  See  Discussion  of 

Soil  Analysis  Procedures 

(below) 

G 
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Total  Organic  Carbon 
Total  Organic  Halogens 
Oil  and  Grease 
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Discussion  of  Soli  Analysis  Procedures 


The  following  paragraphs  describe  the  laboratory  soil  handling 
procedure,  the  Modifications  aade  to  analytical  net hods  for  soil  and  the 
aolsture  determination  procedure. 

Soil  Sample  Handling 

Introduction 

The  objective  of  the  soil  sampling  and  analysis  program  was  to  help 
define  the  boundaries  of  three  landfill  areas:  Chemical  Disposal  Pits 
Nos.  1  and  2,  Berman  Pond  and  Chemical  Disposal  Pit  Mo.  3.  The  materials 
for  which  the  analyses  were  performed  were  presumed  to  be  present  in 
significant  quantities  (in  the  pit)  or  not  present  at  all  (outside  of  the 
pit).  The  soils  were  analysed  as  received  and  the  results  corrected  for 
aolsture  content  in  order  to  avoid  loss  of  analytes  during  a  drying 
step.  In  view  of  these  considerations,  the  following  approach  to  the 
handling  and  analysis  of  the  soil  samples  was  developed. 

Storage 

Before  analysis,  all  samples  were  stored  under  refrigeration  and 
protected  from  light. 

Safety 

At  a  minimum,  gloves,  a  lab  coat  and  safety  glasses  were  worn  while 
handling  the  bulk  samples.  The  working  surface  was  covered  with  a 
plastic-backed  absorbent  material.  All  samples  were  handled  in  a  hood. 

Initial  Handling 

Containers  and  implements  of  glass,  aluminum  or  stainless  steel  were 
used  for  sample  handling. 

If  the  sample  was  lumpy  In  appearance  or  contained  rocks,  wood, 
glass,  etc.,  it  was  poured  out  onto  a  9.5  mm  stainless  steel  sieve.  The 
lumps  of  soil  were  broken  up  to  pass  through  the  sieve.  The  weight  of  the 
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material  retained  on  the  screen  mi  recorded  along  with  the  total  sample 
weight  (top  loading  balance,  ±  1  gram).  The  composition  of  the  retained 
material  was  noted  and  it  was  discarded. 

The  sample  was  mixed  well  and  quartered.  (This  was  done  on  aluminum 
foil.)  Quartering  was  accomplished  by  pouring  the  mixed  sample  out  into  a 
conical  heap  and  dividing  the  heap  into  quarters  by  means  of  two 
perpendicular  cuts  which  crossed  in  the  center  of  the  heap.  One  pair  of 
opposite  quarters  were  set  aside  or  returned  to  the  sample  container.  The 
remaining  pair  of  opposite  quarters  were  combined,  mixed  and  again 
quartered  until  a  sample  of  the  desired  size  was  obtained.  A  sample 
consisted  of  two  opposite  quarters  combined.  One  quarter  by  itself  was 
not  considered  a  representative  sample. 


TOC 

A  five  to  ten  milligram  portion  of  soil  was  weighed  into  a  TOC  vial 
and  5  mL  of  distilled,  deionized  water  were  added  to  the  vial.  This 
mixture  was  then  handled  as  a  normal  sample  according  to  the  referenced 
method. 

The  results  were  calculated  as  follows: 


ug  TOC  per  gran  of  sample 


mg  TOC/L  x  5  mL  x  1000  mg/g  x  1000  ug/mg 
~  mg  of  sample  x  1000  mL/L  ™~ 


TOX 

A  five  gram  portion  of  soil  was  weighed  out  into  a  50  mL  screw  cap 
tube  and  tumbled  with  distilled,  deionized  water  for  30  minutes.  The 
mixture  was  filtered  through  a  glass  fiber  filter.  The  filtrate  was  then 
analyzed  according  to  the  procedure  for  a  water  sample. 

The  results  were  calculated  as  follows: 


ug  TOX  per  gram  of  sample 


mg 


TOX/L  x  25  mL  x  1000  ug/mg 
mg  of  sample  x  1000  mL/L 


Recovery  studies  were  performed  using  a  sample  of  uncontaminated 
surface  soil  from  Hill  AFB.  In  separate  trials,  two  compounds  were  spiked 
onto  samples  of  the  soil  and  analyzed.  The  results  are  summarized  below: 


2,4, 6-Tr lchlorophenol 
Trichloroethylene 


10  u/g 
10  u/g 


53Z 

36Z 


Based  upon  this  Halted  recovery  It  can  be  suralsed  that  the  reported 
TOOC  values  are  probably  lav.  The  reported  TOK  values  were  not  corrected 
for  recovery. 

Oil  and  Grease 

A  five  gram  portion  of  soli  was  weighed  Into  a  50  aL  screw  cap  tube 
and  extracted  with  three  25  aL  portions  of  Freon  113  (1,1,2- 
trlchlorotrifluoroethane).  Each  extraction  cycle  was  carried  out  by 
shaking  the  tube  and  contents  for  10  ainutes.  After  the  soil  settled,  the 
Freon  113  was  resioved  with  a  Pasteur  pipet.  The  combined  extracts  were 
evaporated  to  dryness  at  40-45*C  In  a  tared  container.  The  residue  was 
weighed  and  reported  as  ag  oil  and  grease  per  gram  of  sample. 

Phenol 

A  two  gram  portion  of  soil  was  weighed  into  a  one-liter  distillation 
flask  and  500  mL  of  distilled,  deionized  water  were  added  to  the  flask. 

The  contents  of  the  flask  were  distilled  and  analyzed  as  water  sample. 

The  results  were  calculated  as  follows: 

ug  phenol  per  gram  of  sample  -  ^  VlOOTO'/L 


Cyanide 

A  two-gram  portion  of  soil  was  weighed  into  a  one-liter  distillation 
flask  and  500  aL  of  distilled,  deionized  water  were  added  to  the  flask. 
The  contents  of  the  flask  were  distilled  and  analyzed  as  a  water  sample. 

The  results  were  calculated  as  follows: 

ug  cyanlde/L  x  500  mL 
g  of  sample  x  1000  mL/L 


Ug  cyanide  per  gram  of  sample 


A  one  gr«  portion  of  eoll  we  digested  with  nitric  end  perchloric 
eclds  end  brought  to  e  final  voluae  of  25  aL.  Bach  solution  was  then 
analysed  for  the  three  aetals  by  flame  atomic  absorption  spectrophotonetry 
according  to  the  referenced  water  analysis  methods. 

The  results  were  calculated  as  follows: 


ug 


etal  per  graa  of  sample  -  U| 


aetal/aL  x  25  mL 


Moisture 

A  five  gram  portion  of  soil  was  weighed  into  a  tared  aluminum  pan  and 
dried  at  105  *C  for  approximately  16  hours.  The  pan  with  Its  contents  was 
rewelghed.  The  weight  loss  was  calculated  and  reported  as  X  moisture. 
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APPENDIX  F:  ANALYTICAL  DATA 
(pp.  F-l  through  F-A2) 


The  data  presented  in  this  appendix  are  grouped  into  four  categories 
for  ease  of  reference.  The  results  of  the  soil  sample  analyses  are 
presented  first,  followed  by  the  results  of  the  first  episode  of  water 
sample  analyses.  The  results  of  the  1CP  and  GC/MS  screening  analyses  are 
presented  next;  and  the  results  of  the  second  episode  of  water  sample 
analyses  are  presented  last. 

Note  1.:  In  some  cases  analytical  results  are  reported  as  ”<X“  when 
X  is  above  the  method  detection  limit  listed.  In  such  cases  the  presence 
of  a  chemical  interference  required  raising  the  detection  limit.  This 
situation  was  particularly  noticeable  in  the  analysis  of  samples  from 
Chemical  Disposal  Pit  No.  3  for  volatile  compounds. 

Note  2.:  Additional  compounds  Identified  in  the  GC/MS  screens  for 
which  no  standards  were  run  are  reported  as  ranges  based  upon  the  response 
of  a  neighboring  surrogate  standard.  The  reported  concentrations  of  the 
additional  compounds  should  be  regarded  as  semi-quantitative  estimates. 


Table  F-l: 

Table  F-2: 
Table  F-3: 

Table  F-4 : 

Table  F-5: 

Table  F-6: 

Table  F-7: 


Summary  of  Soil  Sample  Analyses  for  Chemical  Disposal  Pits 
No.  1  &  2  (Fall  1982) 

Summary  of  Soil  Sample  Analyses  for  Berman  Pond  (Fall  1982) 
Summary  of  Soil  Sample  Analyses  for  Chemical  Disposal  Pit 
No.  3  (Fall  1982) 

Summary  of  First  Episode  of  Water  Sample  Analyses  for 
Chemcial  Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the 
Golf  Course  Area  (Winter  1982-83) 

Summary  of  Water  Sample  Analyses  for  Berman  Pond  (Winter 
1982-83) 

Summary  of  Water  Sample  Analyses  for  Chemical  Disposal  Pit 
No.  3  (Winter  1982-83) 

Summary  of  ICP  Analysis  of  Water  Samples  from  Chemical 
Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the  Golf  Course 
Area  (Winter  1982-83) 


Table  F-8: 


Summary  of  ICP  Analysis  of  Water  Samples  from  Berman  Pond 
(Winter  1983-83) 

Table  F-9:  Summary  of  GC/MS  Analysis  of  Water  Samples  from  Chemical 

Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the  Coif  Course 
Area  (Winter  1982-83) 

Table  F-10:  Summary  of  GC/MS  Analysis  of  Water  Samples  from  Berman  Pond 

(Winter  1982-83) 

Table  F-ll:  Report  of  GC/MS  Analysis  of  Water  Samples  from  Base  Well 
No.  4  (Winter  1982-83) 

Table  F-12:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Chemical  Disposal  Pits  No.  1  &  2  (May  1983) 

Table  F-13:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Landfill  No.  3  (May  1983) 

Table  F-14:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for  the* 

Golf  Course  Area  (May  1983) 

Table  F-15:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Berman  Pond  (May  1983) 

Table  F-16:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Chemical  Disposal  Pit  No.  3  (May  1983) 


APPENDIX  F:  ANALYTICAL  DATA 
(pp.  F-l  through  F-42) 


The  data  presented  in  this  appendix  are  grouped  into  four  categories 
for  ease  of  reference.  The  results  of  the  soil  sample  analyses  are 
presented  first,  followed  by  the  results  of  the  first  episode  of  water 
sample  analyses.  The  results  of  the  ICP  and  GC/MS  screening  analyses  are 
presented  next;  and  the  results  of  the  second  episode  of  water  sample 
analyses  are  presented  last. 

Note  1.:  In  some  cases  analytical  results  are  reported  as  ''<X'‘  when 
X  is  above  the  method  detection  limit  listed.  In  such  cases  the  presence 
of  a  chemical  interference  required  raising  the  detection  limit.  This 
situation  was  particularly  noticeable  in  the  analysis  of  samples  from 
Chemical  Disposal  Pit  No.  3  for  volatile  compounds. 

Note  2.:  Additional  compounds  identified  in  the  GC/MS  screens  for 
which  no  standards  were  run  are  reported  as  ranges  based  upon  the  response 
of  a  neighboring  surrogate  standard.  The  reported  concentrations  of  the 
additional  compounds  should  be  regarded  as  semi-quantitative  estimates. 


Table  F-l: 

Table  F-2: 
Table  F-3: 

Table  F-4: 

Table  F-5: 

Table  F-6: 

Table  F-7 : 


Summary  of  Soil  Sample  Analyses  for  Chemical  Disposal  Pits 
No.  1  &  2  (Fall  1982) 

Summary  of  Soil  Sample  Analyses  for  Berman  Pond  (Fall  1982) 
Summary  of  Soil  Sample  Analyses  for  Chemical  Disposal  Pit 
No.  3  (Fall  1982) 

Summary  of  First  Episode  of  Water  Sample  Analyses  for 
Chemcial  Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the 
Golf  Course  Area  (Winter  1982-83) 

Summary  of  Water  Sample  Analyses  for  Berman  Pond  (Winter 
1982-83) 

Summary  of  Water  Sample  Analyses  for  Chemical  Disposal  Pit 
No.  3  (Winter  1982-83) 

Summary  of  ICP  Analysis  of  Water  Samples  from  Chemical 
Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the  Golf  Course 
Area  (Winter  1982-83) 


Table  F-8: 


Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 


.■V  '  ■  .  - - V  i  \  7:  .  . 


Summary  of  ICP  Analysis  of  Water  Samples  from  Berman  Pond 
(Winter  1983-83) 

-9:  Summary  of  GC/MS  Analysis  of  Water  Samples  from  Chemical 

Disposal  Pits  No.  1  &  2,  Landfill  No.  3  and  the  Coif  Course 
Ar  ea: -CWi-nteT -1982-83  ) 

'-10:  Summary  of  GC/MS  Analysis  of  Water  Samples  from  Berman  Pond 

(Winter  1982-83) 

'-11:  Report  of  GC/MS  Analysis  of  Water  Samples  from  Base  Well 

No.  4  (Winter  1982-83) 

-12:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Chemical  Disposal  Pits  No.  1  &  2  (May  1983) 

'-13:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Landfill  No.  3  (May  1983) 

'-14:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for  the 

Golf  Course  Area  (May  1983) 

'-15:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Berman  Pond  (May  1983) 

'-16:  Summary  of  Second  Episode  of  Water  Sample  Analyses  for 

Chemical  Disposal  Pit  No.  3  (May  1983) 


Analjwes  for  Be  ran  (bod  (Fall  1982) 
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•Denotes  sample  not  obtained. 

••The  discrepancies  between  T0X  data  snd  EPA  Method  601  data  are  attributed  to  problems  Inherent  In  the  T0X  analysis, 


Table  F-5 

Summary  of  Water  Sample  Analyses  for  Berman  Pond  (Winter  1982-83) 


Analysis 


BPM-1  BPM-2  BPL-1  BPL-2  BPL-3  1 


TOX 

yg/L 

60 

140 

* 

640 

0  &  G 

mg/L 

<5 

<5 

* 

<5 

* 

* 

Phenol 

Ug/L 

30 

20 

10 

<10 

* 

* 

Cyan ide 

Ug/L 

<10 

<10 

* 

<10 

* 

* 

Beryllium 

yg/L 

<10 

<10 

<10 

<10 

* 

<10 

Cadmium 

yg/L 

<10 

<10 

<10 

<10 

* 

<10 

Chromium 

yg/L 

<50 

<50 

<50 

<50 

* 

<50 

Conduct. 

umho/cm 

400 

640 

-601- 

Di chi orome  thane 

yg/L 

<1 

<1 

<1 

<1 

* 

<1 

1,1,1-Tri 

chloroethane 

wg/L 

<2 

13 

<2 

3 

* 

4 

Carbon  tetra¬ 
chloride 

yg/L 

<1 

<1 

1 

<1 

* 

<1 

Trichloroethene 

yg/L 

<1 

5 

<1 

2 

* 

3 

1,1,2-Tri- 

chloroethane 

yg/L 

<1 

<1 

<1 

<1 

* 

<1 

1 , 1 ,  2,2-tetra- 
chloroethane 

yg/L 

<5 

<5 

<5 

<5 

* 

<5 

-602- 

Benzene 

yg/L 

<1 

<1 

<1 

<1 

* 

* 

Toluene 

yg/L 

<1 

<1 

1 

<1 

* 

* 

Ethyl  benzene 

yg/L 

<1 

3 

1 

2 

* 

* 

Xylenes 

yg/L 

<1 

21 

<1 

2 

* 

* 

Chlorobenzene 

yg/L 

4 

11 

2 

3 

* 

* 

1 ,2-Dichloro¬ 
benzene 

Ug/L 

4 

<1 

<1 

<1 

* 

* 

* Denotes  sample  not  obtained. 
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Table  F-8 


Analysis 

Sodium 

Potassium 

Calcium 

Magnesium 

Iron 

Aluminum 

Silicon 

Titanium 

Phosphorus 

Strontium 

Barium 

Vanadium 

Chromium 

Manganese 

Cobalt 

Nickel 

Copper 

Molybdenum 

Lead 

Zinc 

Cadmium 

Silver 

Gold 

Arsenic 

Antimony 

Bismuth 

Uranium 

Tellurium 

Tin 

Tungsten 

Lithium 

Beryllium 

Zirconium 

Lanthanum 

Cerium 

Thorium 

Boron 


of  Water  Samples 
grams  per  liter) 

from  Berman  Fond 

tlon  Limit 

BPM-1 

BPM-2 

1.3 

34 

87 

2.5 

4.4 

3.6 

0.3 

.  19 

74 

0.5 

8.6 

13 

0.03 

ND 

ND 

0.6 

ND 

ND 

0.3 

0.4 

5.2 

0.2 

ND 

ND 

0.6 

ND 

ND 

0.02 

0.08 

0.19 

0.6 

ND 

0.6 

1.3 

ND 

ND 

0.05 

ND 

ND 

0.3 

ND 

0.7 

0.03 

ND 

ND 

0.2 

ND 

ND 

0.06 

ND 

ND 

1.3 

ND 

ND 

0.3 

ND 

ND 

0.2 

ND 

0.7 

0.06 

ND 

ND 

0.05 

ND 

ND 

0.1 

ND 

ND 

0.6 

ND 

ND 

0.8 

ND 

ND 

2.5 

ND 

ND 

6.3 

ND 

ND 

1.3 

ND 

ND 

0.2 

ND 

ND 

0.2 

ND 

ND 

0.05 

ND 

ND 

0.005 

ND 

ND 

0.2 

ND 

ND 

0.2 

ND 

ND 

0.3 

ND 

ND 

2.5 

ND 

ND 

0.2 

ND 

ND 

F-15 
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Table  F-9 

Summary  of  GC/MS  Analysis  of  Hater  Samples  from  Chemical  Disposal 
Pits  No.  1  &  2,  Landfill  No.  3 
and  the  Golf  Course  Area  (Winter  1982-83) 

(micrograms  per  liter) 


Purzeable  Compound 


Detection 

Limit 


M-6  M-9 


Chloromethane 

Bromome  thane 

Vinyl  chloride 

Chloroethane 

Dichloromethane 

Trichlorofluoromethane 

1 . 1- Dichloroethene 

1 . 1- Di chloroethane 
trans-l ,2-Dichloroethene 
Chloroform 

1 . 2- Dichloroethane 
1,1, 1-Trichloroethane 
Carbon  tetrachloride 
Bromodichlorome thane 

1 .2- Dichloropropane 
trans-l ,3-Dichloropropene 
Trichloroethene 
Dibromochlorome thane 

1.1. 2- Trichloroethane 
cis-1 ,3-Dichloropropene 
Benzene 

2-Chloroethylvinyl  ether 
Bromoforra 

1.1.2. 2- Tetrachloroethane 
Te t r a c hi or oe t hene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Acrolein 

Acrylonitrile 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

ND 

ND 

ND 

1900 

ND 

15 

ND 

7400 

ND 

730 

ND 

240 

ND 

ND 

ND 

58 

ND 

ND 

ND 

23 

ND 

<12 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

26 

ND 

<25 

ND 

ND 

ND 

ND 

ND 

(5)* 

ND 

170 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

133 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

(6)* 

ND 

ND 

ND 

520 

ND 

ND 

ND 

30 

ND 

14 

ND 

44 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Additional  Purgeable  Compounds 


Dichlorobenzenes 


8  300-1400  ND  400-1600  ND 


♦Though  below  the  calculated  detection  limit,  these  compounds  were  identified 
and  are  reported  as  qualitative  results. 
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Table  F-9  (continued) 


Detection 


Base/Neutral  Extractable  Compound 

Limit 

M-2 

M-6 

M-9 

GC-1 

1 , 3-Dichlorobenzene 

1 

22 

ND 

48 

ND 

1 ,4-Di  chlorobenzene 

1 

180 

ND 

170 

ND 

Hexachloroe thane 

3 

ND 

ND 

ND 

ND 

Bi s ( 2-chl or oe  thyl ) e  the  r 

5 

ND 

ND 

ND 

ND 

1 , 2-Dichlorobenzene 

1 

880 

ND 

890 

ND 

Bis( 2-chloroisopropyl)ether 

3 

ND 

ND 

ND 

ND 

N-nitroso-di-n-propyl  amine 

15 

ND 

ND 

ND 

ND 

Nitrobenzene 

8 

ND 

ND 

ND 

ND 

Hexachloro butadiene 

1 

ND 

ND 

ND 

ND 

1 ,2,4-Trichlorobenzene 

1 

41 

ND 

7 

ND 

Isophorone 

3 

ND 

ND 

ND 

ND 

Naphthalene 

3 

6 

ND 

ND 

ND 

Bis(chloroethoxy)methane 

6 

ND 

ND 

ND 

ND 

Hexachlorocyclopentadiene 

* 

2-Chloronaphthalene 

2 

ND 

ND 

ND 

ND 

Acenaphthylene 

3 

ND 

ND 

ND 

ND 

Acenaphthene 

3 

ND 

ND 

ND 

ND 

Dimethyl  phthalate 

1 

ND 

ND 

ND 

ND 

2 , 6-Dinitrotoluene 

5 

ND 

ND 

ND 

ND 

Fluorene 

2 

ND 

ND 

ND 

ND 

4-Chlorophenyl  phenyl  ether 

3 

ND 

ND 

ND 

ND 

2 , 4-Dinitrotoluene 

12 

ND 

ND 

ND 

ND 

Diethyl  phthalate 

1 

ND 

0.5-2 

ND 

3 

N-nitrosodiphenyl  amine 

** 

Hexachlorobenzene 

3 

ND 

ND 

ND 

ND 

4-Bromophenyl  phenyl  ether 

2 

ND 

ND 

ND 

ND 

Phenanthrene 

3 

ND 

ND 

ND 

ND 

Anthracene 

3 

ND 

ND 

ND 

ND 

Di-n-butyl  phthalate 

1 

ND 

1 

ND 

3 

Fluoranthene 

3 

ND 

ND 

ND 

ND 

Pyrene 

3 

ND 

ND 

ND 

ND 

Benzidine 

* 

Butyl  benzyl  phthalate 

7 

ND 

0.5-2 

ND 

ND 

Bis( 2-ethylhexyl )phthalate 

1 

ND 

4 

ND 

3 

Chrysene 

10 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

5 

ND 

ND 

ND 

ND 

3,3 ’-Diehl orobenzidine 

10 

ND 

ND 

ND 

ND 

Di-n-octyl  phthalate 

3 

ND 

3 

ND 

ND 

Benzo(b) fluoranthene 

1 

ND 

ND 

ND 

ND 

Benzo(k) fluoranthene 

5 

ND 

ND 

ND 

ND 

Benzo(a)pyrene 

3 

ND 

ND 

ND 

ND 

Indeno( l,2,3-c,d)pyrene 

3 

ND 

ND 

ND 

ND 

Dibenzo( a ,h)an t hr acene 

5 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

8 

ND 

ND 

ND 

ND 

N-nitrosodinethylamine 

** 
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Table  F-9  (continued) 


Additional  Base/Neutral  Coopounde 

2,2, 4-Tr iaethyl-1 , 3-pentane 
dlol-dl-isobutyrate 
Tris-2-butoxyethyl  phosphate 
Caprolactam 
Trlbutylphosphate 
Iodoacetone 
Quinone 

2-Butoxyethanol 
Benzothlazole 
An  Amine  MW-1 71 
Hexadecanolc  acid 
Organic  acids  (not  fatty) 

Xylenes 

C3  substituted  benzenes 
Styrene 

Alkyl  benzenes 

Hexadecane 

Oct ad e cane 

Nonadecane 

Eicosane 

Heneicosane 

Phytane 

A  cyclohexyl  paraffin 
Phenyl  paraffins 
Paraffin  oil  Cjq-C^q 


M-6  M-9  GC-1 


20-80 

Present 

2-8 


100-400 

2-8 

2-8 


0.5-2 

3-10 

100-400 


5-20 

5-20 

12-50 


4-16 

2-6 

0.5-2 

1-4 

1-4 

0.5-2 

0.5-2 


250-1000 


T 


alpha-BHC 

* 

gamma-BHC 

* 

beta-BHC 

3 

Heptachlor 

3 

delta-BHC 

3 

Aldrin 

3 

Heptachlor  epoxide 

3 

Endosulfan  I 

* 

Dieldrin 

4 

4 ,4 '-DDE 

3 

Endrln 

* 

Endosulfan  11 

* 

4,4 '-DDD 

3 

4 ,4 '-DDT 

5 

Endosulfan  sulfate 

5 

Chlordane 

* 

Toxa phene 

* 

Detection 

Acid  Extractable  Compound 

Limit  M 

2-Chlorophenol 

2 

ND 

2-Nitrophenol 

2 

ND 

Phenol 

1 

12 

2 , 4-Dimethylphenol 

1 

8 

2 ,4-Dichlorophenol 

2 

ND 

2,4, 6-Trichlorophenol 

2 

ND 

4-Chloro-3-methylphenol 

2 

ND 

2,4-Dinitrophenol 

30 

ND 

2-Methyl-4,6-dinitrophenol 

20 

ND 

Pentachlorophenol 

3 

ND 

4-Nitrophenol 

10 

ND 

Additional  Compounds 

Me  thyl  phenol 

Present 

C^  substituted  phenols 

4-16 

*  Compound  is  decomposed  by 

the  extraction 

process. 

^♦Compound  decomposes  in  the 

injection  port 

of  the  GC 

s 


Table  F-10 


Summary  of  GC/MS  Analysis  of  Water  Samples 
from  Berman  Pond  (Winter  1982-83) 
(micrograms  per  liter) 


Purgeable  Compound 

Chi orome thane 

Bromomethane 

Vinyl  Chloride 

Chloroethane 

Di chi orome  thane 

Trichlorof luoromethane 

1 . 1- Dichloroethene 

1 . 1- Dichloroethane 
trans-1 ,2-Di chloroethene 
Chloroform 

1 .2- Di chloroethane 
1,1, 1-Trichloroethane 
Carbon  tetrachloride 
Bromodichloromethane 

1 .2- DI  chloropropane 
trans-1 ,3-Dlchloropropene 
Trichloroethene 
Dibromochloromethane 

1.1. 2- Trlchloroethane 
cis- 1 , 3-Di chloropropene 
Benzene 

2-Chloroethylvinyl  ether 
Bromoform 

1 . 1 .2.2- Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 

Acrolein 

Acrylonitrile 


Detection 

Limit 

BPM-1 

320 

ND 

90 

ND 

420 

ND 

90 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

8 

ND 

Additional  Purgeable  Compounds 


Di chlorobenzenes 


8 


ND 


Table  F-10  (continued) 


Detection 


Base/Neutral  Extractable  Compound  Limit 


1.3- Dichlorobenzene  1 

1.4- Dichlorobenzene  1 
Mexachloroe thane  3 
Bis(2-chloroethyl)ether  5 
1,2-Dichlorobenzene  1 
Bis(2-chloroisopropyl)ether  3 
N-nitroso-di-n-propyl  amine  15 
Nitrobenzene  8 
Hexachlorobutadlene  1 

1.2. 4- Tr ichl or obenze ne  1 
Isophorone  3 
Naphthalene  3 
Bis(chloroethoxy)methane  6 
Hexachlorocyclopentadiene  * 
2-Chloronaphthalene  2 
Acenaphthylene  3 


Acenaphthene 
Dimethyl  phthalate 
2,6-Dinitrotoluene 
Fluorene 

4-Chlorophenyl  phenyl  ether 

2 ,4-Dinitrotoluene 

Diethyl  phthalate 

N-nitrosodiphenyl  amine 

Hexachlorobenzene 

4-Bromophenyl  phenyl  ether 

Phenanthrene 

Anthracene 

Di-n-butyl  phthalate 

Fluoranthene 

Pyrene 

Benzidine 

Butyl  benzyl  phthalate 
Bis( 2-ethylhexyl) phthalate 
Chrysene 

Benzo(a)anthracene 
3,3 '-Dichlorobenzidine 
Di-n-octyl  phthalate 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2, 3-c,d) pyrene 
Dlbenzo( a ,h)anthracene 
Benzo(g ,h,i)perylene 


N-nitrosodimethyl amine 


Table  F-10  (continued) 


Pesticides  Screened  in 
Base/Neutral  Extracts 

Detection 

Unit 

BPM-1 

BPM-2 

alpha-BHC 

* 

gamma-BHC 

* 

beta-BHC 

3 

ND 

ND 

Heptachlor 

3 

ND 

ND 

delta-BHC 

3 

ND 

ND 

Aldrin 

3 

ND 

ND 

Heptachlor  epoxide 

3 

ND 

ND 

Endosulfan  I 

* 

Dieldrin 

4 

ND 

ND 

4 ,4 '-DDE 

3 

ND 

ND 

Endrin 

* 

Endosulfan  II 

* 

4,4 '-DDD 

3 

ND 

ND 

4 ,4 '-DDT 

5 

ND 

ND 

Endosulfan  sulfate 

5 

ND 

ND 

Chlordane 

* 

Toxaphene 

* 

Acid  Extractable  Compound 

Detection 

Limit 

BPM-1 

BPM-2 

2-Chlorophenol 

2 

ND 

ND 

2-Nit rophenol 

2 

ND 

ND 

Phenol 

1 

1 

1 

2,4-Dimethylphenol 

1 

ND 

ND 

2 ,4-Dichlorophenol 

2 

ND 

ND 

2,4, 6-Trichlor ophenol 

2 

ND 

ND 

4-Chloro-3-methylphenol 

2 

ND 

ND 

2 , 4-Dini trophenol 

30 

ND 

ND 

2-Methyl-4 , 6-dinitrophenol 

20 

ND 

ND 

Pentachlorophenol 

3 

ND 

ND 

4-Ni trophenol 

10 

ND 

ND 

Additional  Compounds 

1 , 1 , 3,3-Tetramethylbutylphenol  2-8 

(or  similar) 


*  Compound  is  decomposed  by  the  extraction  process. 
♦★Compound  decomposes  in  the  injection  port  of  the  GC 


ANALYTICAL  REPORT 
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SUBMITTED  BY: 

REFERENCE  DATA: 

Analysis  of: 
Identification  No.: 
Sample(s):  1 
UBTL  Laboratory  No. : 


March  7,  1983 

Project  Manager,  Hill  Air  Force  Base 
Richard  Wade 

Organic  Purgeables 
Base  Well  #4 
Analyses: 

SA  1378 


The  sample  indicated  above  was  analyzed  following  EPA  Method  6 24  as 
described  in  the  "Guidelines  Establishing  Test  Procedures  for  the 
Analysis  of  Pollutants,"  Fed.  Reg.,  3  December  1979. 


UBTL 

520  WAKARA  WAY 
SALT  LAKE  CITY. 
UTAH  84108 
801  581-8267 


The  water  sample  was  purged  with  helium  for  11  minutes  onto  a  10 
inch  x  1/8  inch  I.D.  steel  trap  packed  with  2/3  Tenax  and  1/3  silica 
gel.  The  purge  rate  was  set  at  40  mL/min.  A  Tekmar  Liquid  Sample 
Concentrator  and  a  Tekmar  Automatic  Liquid  Sampler  were  used  in 
combination  to  accomplish  this  portion  of  the  analysis. 


A  separation  of  the  compounds  of  interest  was  obtained  with  a  six 
foot  glass  column  (packed  with  If  SP-1000  on  60/80  mesh  Carbopak  B)  and 
temperature  programming  from  45  *C  after  2  minutes  to  220 *C. 

The  analysis  of  the  sample  was  accomplished  using  a  Finnigan  0WA 
1020  GC-MC  system.  The  mass  spectrometer  scanned  a  range  of  33  to  260 
AMU  every  2  seconds.  Fourteen  hundred  scans  were  acquired  for  each 
sample. 


None  of  the  compounds  listed  in  the  method  were  found  above  the 
limits  of  detection.  The  sample  was  also  screened  for  other  compounds 
in  addition  to  those  listed  in  the  method;  however,  no  significant  peaks 
were  observed  in  the  chromatogram  of  the  sample. 

The  results  are  tabulated  on  the  following  page(s). 
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ANALYTICAL  REPORT 


SUBMITTED  TO: 


SUBMITTED  BY: 


REFERENCE  DATA: 


Maroh  8,  1983 

c 

Hill  AFB  Survey 

ft 

Li 

John  M.  Reynolds 

UBTL 

Analysis  of: 
Identification  No. : 
Sample (s):  1 

UBTL  Laboratory  No. : 


EPA  Method  625  GC/MS 
Base  Nell  #4 

Analyses: 

SA-1378 


The  sample  was  extracted  by  EPA  method  625  for  base/neutral  and 
acid  priority  pollutants.  Acid  and  base/neutral  extracts  were  kept 
separate  and  concentrated  in  chloroform  to  1  mL.  Analysis  was  performed 
on  an  HP-5985  GC/MS  using  the  EPA  protocol  modified  for  capillary  column 
separation.  The  column  was  a  fused  silica  solumn,  0.32  mm  i.d.  x  26 
meter,  having  a  1  micron  thick  layer  of  SE-51!  bonded  internally  ("DB5" 
from  J.  and  W.  Scientific).  Carrier  gas  was  helium  at  a  head  pressure 
of  p.s.i.  (average  flow  rate  was  about  2  cc/min.).  The  column  was 
temperature  programmed  from  70‘C  ( for  2  min.)  to  30D*C  at  10*C/min. 
Injection  volume  was  3-3  uL.  Injection  mode  was  splitless  with  the 
split  valve  off  for  1  minute  after  Injection,  The  column  was  direct 
coupled  to  the  mass  analyzer  which  was  operated  in  the  electron  impact 
mode  (70  eV)  and  scanned  from  33  to  483  AMU  at  800  AMU/sec. 

The  data  from  each  sample  was  computer  processed  first  to  detect 
and  quantitate  any  of  the  EPA  priority  pollutants  and  secondly  to 
identify  significant  GC  peaks  not  also  present  in  the  blanks. 

The  only  base/neutral  compounds  found  were  phthalate  plasticizers: 

Diethyl  phthalate  10.  ug/L 

Di-(2-ethyl  hexyl) -phthalate  11.  ug/L 

The  limit  of  detection  for  the  acids  and  base/neutrals  was  better 
than  10  vg/L  for  all  analytes  tested.  There  were  no  EPA  acidic  priority 
pollutants  detected. 
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Zn  the  identification  of  significant  GC  peaks  (those  at  least 
greater  than  about  10?  of  the  height  of  an  internal  standard  at  20  Pg/) , 
none  were  found  in  the  acid  fraction.  In  the  base  neutra  fraction  there 
was  2,6-di-tert-butyl  phenol  (between  20  and  50  wg/L  approximately)  and 
an  oil  consisting  of  numerous  poorly  resolved  GC  peaks.  The  oil  was 
composed  of  normal,  branched,  and  cyclic  paraffins  mostly  between  the 
carbon  numbers  of  C20  and  CitO. 


M  O  t  in  N 


14  B'N 
:  '1/83 


TABLE  1.  IDENTITY  AND  RELATIVE  PEAK  AREAS  OF  SIGNIFICANT  GC 
PEAKS  IN  SAMPLE  SA-01378 


T  i  nit 

Art  4 

5.9 

31966. 

104.7 

6.4 

6491 . 

27.6 

6.3 

30526. 

160.0 

•9. 5 

67128. 

219.9 

12.2 

76096. 

255.6 

13.  1 

77214. 

252.9 

15  to  36 

6986436. 

22691.7 

*#  DECAFLUOROBIPHENYL  INTERNAL  STANDARD  WAS  20UG/L. 

RELATIVE  CONCENTRATIONS  OF  OTHER  COMPOUNDS  ARE  NOT  DIRECTLY 
PROPORTIONAL  TO  THE  INTERNAL  STANDARD  DUE  TO  DIFFERING 
RELATIVE  RESPONSES. 


Table  F-12 


Summary  of 

Second  Episode 

of  Water  Sample  Analyses  (May 

1983) 

for  Chemical 

Disposal 

Pits  No. 

1  &  2 

Analysis 

Units 

M-l 

M-2 

M-3 

M-4 

TOC 

mg/L 

20 

43 

2 

10 

O&G 

mg/L 

<5 

<5 

<5 

<5 

Phenol 

Pg/L 

150 

920 

<10 

40 

TDS 

mg/L 

— 

670 

380 

— 

Sulfate 

mg/L 

— 

<5 

42 

— 

Barium 

Pg/L 

<100 

<100. 

<100 

<100 

Cadmium 

Pg/L 

<10 

10 

<10 

<10 

Iron 

Pg/L 

1,900 

2,300 

<100 

100 

Manganese 

Pg/L 

370 

1,600 

140 

850 

Zinc 

Pg/L 

320 

270 

200 

270 

Conductance 

imho/ cm 

740 

960 

580 

730 

Calcium 

mg/L 

100 

170 

59 

110 

Magnesium 

ng/L 

29 

26 

28 

29 

Sodium 

mg/L 

— 

27 

43 

— 

Potassium 

mg/L 

— 

4 

8 

— 

Carbonate 

mg/L 

— 

44 

21 

— 

Bicarbonate 

mg/L 

— 

440 

220 

— 

Chloride 

mg/L 

— 

56 

46 

— 

Fluoride 

mg/L 

— 

0.2 

0.3 

— 

Nitrate 

mg/L 

— 

0.03 

<0.02 

— 

Hardness 

mg/L 

— 

530 

260 

— 

Silica 

mg/L 

— 

26 

15 

— 

Denotes  an  analysis  which  was  not  specified  for  the  sample 
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Table  F-12  (continued) 


Analysis 

EPA  601 

Units 

M-l 

M 

Methylene  Chloride 

ug/L 

2 

1,1, 1-Trichloroethane 

Ug/L 

3 

26,0i 

Carbon  Tetrachloride 

Ug/L 

<1 

Trichloroethene 

Ug/L 

<1 

1,1, 2-Trichloroethane 

ug/L 

<1 

1 , 1 ,2,2-Tetrachloroethane 

Ug/L 

<1 

Chi or one thane 

Ug/L 

<1 

Bromome thane 

Ug/L 

<1 

Dichlorodifluoromethane 

Ug/L 

<1 

Vinyl  Chloride 

Ug/L 

<1 

Chloroethane 

Ug/L 

<1 

Trichlorofluorome thane 

Ug/L 

<1 

1 , 1-Dichloroethene 

Ug/L 

<1 

1 

1 , 1-Di chloroethane 

ug/L 

35 

trans-1 , 2-Dichloroethene 

Ug/L 

410 

34,0 

Chloroform 

Ug/L 

<1 

1 , 2-Dichloroethane 

Ug/L 

33 

Br omodl chi orome  thane 

ug/L 

<1 

1 , 2-Dichloropropane 

Ug/L 

<1 

trans-1 ,3-Dichloropropene 

ug/L 

<1 

Dibromochloromethane 

Ug/L 

<1 

cis-1 ,3-Dichloropropene 

ug/L 

<1 

2-Chloroethyl vinyl  ether 

ug/L 

<1 

Bromoform 

ug/L 

<1 

Tetrachloroethene 

Ug/L 

<5 

1 

Chlorobenzene 

ug/L 

850 

1 , 3-Dichlorobenzene 

ug/L 

<5 

1 ,2-Di  chlorobenzene 

ug/L 

950 

8 

1 ,4-Di chlorobenzene 

ug/L 

<5 

EPA  602 

Benzene 

ug/L 

82 

14, 0i 

Toluene 

Ug/L 

5 

5 

Ethyl  benzene 

Ug/L 

3 

m-Xylene 

Ug/L 

<1 

< 

p-Xylene 

Ug/L 

<1 

o -Xylene 

Ug/L 

69 

1 

Table  F-13 


Summary  of  Second  Episode  of  Water  Sample  Analyses  (May  1983) 

for  Landfill  No.  3 


Analysis 

Units 

M-6 

M-7 

M-9 

M-10 

W-7 

TOC 

mg/L 

10 

2 

13 

1 

3 

O&G 

mg/L 

<5 

<5 

<5 

<5 

<5 

Phenol 

Ug/L 

10 

50 

40 

<10 

<10 

MBAS 

mg/L 

<0.1 

<0.1 

0.3 

<0il 

<0.1 

TDS 

mg/L 

370 

480 

2,600 

810 

320 

Cyanide 

ug/L 

<10 

<10 

<10 

<10 

<10 

Sulfate 

mg/L 

41 

39 

460 

88 

21 

Arsenic 

ug/L 

8 

<5 

28 

9 

<5 

Barium 

Ug/L 

<100 

<100 

<100 

<100 

<100 

Beryllium 

Ug/L 

<10 

<10 

<10 

<10 

Cadmium 

ug/L 

<10 

<10 

10 

<10 

<10 

Chromium 

ug/L 

<50 

<50 

<50 

<50 

<50 

Copper 

ug/L 

<20 

<20 

<20 

<20 

<20 

Iron 

Ug/L 

<100 

<100 

<100 

100 

<100 

Lead 

ug/L 

<10 

<10 

<10 

<10 

<10 

Manganese 

Ug/L 

220 

<20 

1,700 

320 

<20 

Mercury 

Ug/L 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Zinc 

Ug/L 

80 

90 

80 

30 

30 

Conductance 

unho/cm 

560 

700 

3,600 

1,000 

390 

Calcium 

mg/L 

58 

90 

280 

no 

86 

Magnesium 

mg/L 

30 

30 

130 

64 

12 

Sodium 

mg/L 

38 

55 

490 

79 

— 

Potassium 

mg/L 

7 

2 

19 

13 

— 

Carbonate 

mg/L 

20 

68 

17 

22 

— 

Bicarbonate 

mg/L 

220 

240 

460 

290 

— 

Chloride 

mg/L 

48 

58 

910 

200 

— 

Fluoride 

mg/L 

0.4 

0.5 

0.3 

0.3 

— 

Nitrate 

mg/L 

<0.02 

2.1 

0.04 

0.28 

— 

Hardness 

mg/L 

270 

350 

1,200 

540 

— 

Silica 

mg/L 

10 

16 

16 

13 

— 

Denotes  an  analysis  which  was  not  specified  for  the  sample 


Table  F-13  (continued) 


i 


i 


i 


Analysis 


EPA  601 

Units 

M-6 

M-7 

M-9 

Methylene  Chloride 

ug7T 

<1 

<1 

3 

1,1,1- 

Trichloroe thane 

ug/L 

<1 

<1 

<1 

Carbon  Tetrachloride 

Ug/L 

<1 

<1 

<1 

Trichloroethene 

Ug/L 

<1 

1 

52 

1,1.2- 

Trichloroethane 

ug/L 

<1 

<1 

<1 

1, 1,2,2- 

Te  t  rachl oroe  thane 

ug/L 

<1 

<1 

<1 

Chloromethane 

Ug/L 

<1 

<1 

<1 

Bromome thane 

ug/L 

<1 

<1 

<1 

Dichlorodifluoro- 
me thane 

Ug/L 

<1 

<1 

<1 

Vinyl  Chloride 

ug/L 

<1 

<1 

<1 

Chloroethane 

ug/L 

<1 

<1 

<1 

Trichlorof luoro- 
ne thane 

Ug/L 

<1 

<1 

<1 

i , 1-Dichloroethene 

Ug/L 

<1 

<1 

2 

1 , 1-Di chloroethane 

ug/L 

<1 

<1 

6 

trans- 

1 ,2-W.chloroethene 

ug/L 

<1 

<1 

<1 

Chloroform 

Ug/L 

<1 

<1 

<1 

1 ,2-Dichloroethane 

ug/L 

<L 

<1 

16 

Br  omod ichlorome thane 

Ug/L 

<1 

<1 

<1 

1 ,2-Dichloropropane 

Ug/L 

<1 

<1 

<1 

trans-1 ,3- 

Dichloropropene 

ug/L 

<1 

<1 

<1 

Dibromochlorome thane 

ug/L 

<1 

<1 

<1 

cis-1 , 3- 

Dichloropropene 

ug/L 

<1 

<1 

<1 

2-Chloroethyl vinyl 
ether 

ug/L 

<1 

<1 

<1 

Bromoform 

ug/L 

<1 

<1 

<1 

Te t rachl oroe thene 

ug/L 

<5 

<5 

<5 

Chlorobenzene 

ug/L 

<1 

<1 

1A 

1 , 3-Di chlorobenzene 

ug/L 

<5 

<5 

<5 

1 , 2-Dichlorobenzene 

Ug/L 

<5 

<5 

490 

1 ,4-Dichlorobenze ne 

ug/L 

<5 

<5 

<5 

EPA  602 

Benzene 

Ug/L 

<1 

<1 

37 

Toluene 

ug/L 

<1 

<1 

<1 

Ethyl  benzene 

ug/L 

<1 

<1 

<1 

tn-Xylene 

Ug/L 

<1 

<1 

<1 

p-Xylene 

Ug/L 

<1 

<1 

<1 

o-Xylene 

ug/1 

<1 

<1 

<1 

Table  F-14 


Summary  of  Second  Episode  of  Water  Sample  Analyses  (May  1983) 

for  Golf  Course  Area 


GC-Lot 


Analysis 

Units 

GC-1 

80-19 

W-13 

W-13A 

Grab 

TOC 

mg/L 

2 

— 

— 

— 

— 

O&G 

mg/L 

<5 

— 

— 

— 

— 

Phenol 

Mg/L 

390 

— 

— 

— 

— 

MBAS 

mg/L 

<0.1 

— 

— 

— 

— 

TDS 

mg/L 

620 

730 

630 

1000 

Cyanide 

Mg/L 

<10 

— 

— 

— 

— 

Sulfate 

mg/L 

88 

75 

110 

130 

8 

Arsenic 

Mg/L 

<5 

— 

— 

— 

Barium 

Mg/L 

<100 

<100 

<100 

<100 

<100 

Beryllium 

Mg/L 

<10 

— 

— 

— 

— 

Cadmium 

Mg/L 

<10 

<10 

<10 

<10 

— 

Chromium 

Mg/L 

<50 

— 

— 

— 

— 

Copper 

Mg/L 

<20 

— 

— 

— 

— 

Iron 

Mg/L 

<100 

<100 

<100 

<100 

Lead 

Mg/L 

<10 

— 

— 

— 

— 

Manganese 

Mg/L 

250 

<20 

360 

270 

<20 

Mercury 

Mg/L 

<0.2 

— 

— 

— 

— 

Zinc 

Mg/L 

50 

230 

100 

30 

Conductance 

umho/cm 

900 

1000 

920 

1500 

Calcium 

mg/L 

20 

97 

100 

84 

10 

Magnesium 

mg/L 

43 

42 

37 

51 

1 

Sodium 

mg/L 

140 

110 

66 

200 

13 

Potassium 

mg/L 

24 

6 

6 

10 

<1 

Carbonate 

mg/L 

52 

23 

16 

28 

10 

Bicarbonate 

mg/L 

320 

360 

360 

470 

20 

Chloride 

mg/L 

66 

130 

60 

170 

14 

Fluoride 

mg/L 

1.3 

0.5 

0.5 

0.7 

0.2 

Nitrate 

mg/L 

2.0 

2.8 

0.5 

2.7 

0.57 

Hardness 

mg/L 

230 

420 

400 

420 

29 

Silica 

mg/L 

5 

14 

16 

16 

2 

Denotes  an  analysis  which  was  not  specified  for  the  sample 


Table  F-14  (continued) 


Analysis 


EPA  601 

Units 

GC-1 

80-19 

U-13 

Methylene  Chloride 

yg/L 

<1 

—  ' 

— 

1,1, 1-Trichloroethane 

yg/L 

<1 

— 

— 

Carbon  Tetrachloride 

yg/L 

<1 

— 

— 

Trichloroethene 

yg/L 

<1 

— 

— 

1,1, 2-Tr ichloroethane 

yg/L 

<1 

— 

— 

1, 1, 2,2-Tetrachloroethane 

yg/L 

<1 

— 

— 

Chi or ome thane 

yg/L 

<1 

— 

— 

Bromoae thane 

yg/L 

<1 

— 

Di chi orodi f 1 uo rome  t hane 

yg/L 

<1 

— 

— 

Vinyl  Chloride 

yg/L 

<1 

— 

— 

Chloroethane 

yg/L 

<1 

— 

— 

Trichlorof luorome thane 

yg/L 

<1 

— 

— 

1 , 1-Dichloroethene 

yg/L 

<1 

— 

— 

1 , 1-Dichloroethane 

yg/L 

<1 

— 

— 

trans-1 ,2-Dichloroethene 

yg/L 

<1 

— 

— 

Chloroform 

yg/L 

<1 

— 

— 

1 ,2-Di chloroethane 

yg/L 

<1 

— 

Bromodichlorome thane 

yg/L 

<1 

— 

— 

1,2-Dichloropropane 

yg/L 

<1 

— 

— 

trans-1, 3-Dichloropropene 

yg/L 

<1 

— 

— 

Dibromo chi orome thane 

yg/L 

<1 

— 

— 

cis-1, 3-Dichloropropene 

yg/L 

<1 

— 

— 

2-Chloroethylvinyl  ether 

yg/L 

<1 

— 

— 

Bromoform 

yg/L 

<1 

— 

— 

Tetrachloroethene 

ug/L 

<5 

— 

— 

Chlorobenzene 

yg/L 

<1 

— 

— 

1 ,3-Di chlorobenzene 

yg/L 

<5 

— 

— 

1 , 2-Dichlorobenzene 

yg/L 

<5 

— 

1 ,4-Di chlorobenzene 

yg/L 

<5 

— 

" 

EPA  602 

Benzene 

yg/L 

<1 

— 

— 

Toluene 

yg/L 

<1 

— 

— 

Ethyl  benzene 

yg/L 

<1 

— 

— 

m-Xylene 

yg/L 

<1 

— 

— 

p-Xylene 

yg/L 

<1 

— 

— 

o-Xylene 

yg/1 

<1 

— 

— 

— "Denotes  an  analysis  which  was  not  specified  for  the  sampl 


Table  F-15 

Summary  of  Second  Episode  of  Water  Sample  Analyses  (May  1983) 

for  Berman  Pond 


Analysis 

Units 

BPM-1 

TOC 

mg/L 

4 

06  G 

mg/L 

<5 

Phenol 

Ug/L 

<10 

Cyanide 

Ug/L 

<10 

Barium 

Mg/L 

<100 

Beryllium 

Mg/L 

<10 

Cadmium 

Mg/L 

<10 

Chromium 

Mg/L 

<50 

Iron 

Mg/L 

<100 

Manganese 

Mg/L 

50 

Zinc 

Mg/L 

<10 

Conductance 

ymho/ cm 

250 

Calcium 

mg/L 

18 

Magnesium 

mg/L 

11 

BPM-2 

BPL-1 

BPL-2 

bpl-: 

- 1 

6 

4 

* 

<5 

* 

<5 

* 

10 

* 

<10 

* 

<10 

* 

<10 

* 

<100 

<100 

<100 

* 

<10 

<10 

<10 

* 

<10 

<10 

<10 

* 

<50 

<50 

<50 

* 

<100 

<100 

<100 

* 

70 

<20 

<20 

* 

<10 

30 

<10 

* 

450 

460 

530 

* 

25 

77 

100 

* 

8 

9 

7 

* 

*"  Denotes  a  sample  which  could  not  be  collected 


Table  F-15  (continued) 


Analysis 


EPA  601 

Units 

BMP-1 

BPM-2 

BPL-1 

BPL-2 

fiethyiene  Chloride 

Pg/L 

<1 

<1 

<1 

<1 

1,1.1- 

Tr ichl oroethane 

Pg/L; 

<1 

4 

160 

1 

Carbon  Tetrachloride 

Ug/L 

<1 

<1 

<1 

<1 

Trichloroethene 

Pg/L 

<1 

<1 

1400 

6 

1,1.2- 

Trichloroethane 

Pg/L 

<1 

<1 

<1 

<1 

1, 1,2,2- 

Tetrachloroethane 

Pg/L 

<1 

<1 

<1 

<1 

Chlorome thane 

Pg/L 

<1 

<1 

<1! 

<1 

Bromome  thane 

Pg/L 

<1 

<1 

<1 

<1 

Dichlorodifluoro- 
me thane 

Pg/L 

<1 

<1 

<1 

<1 

Vinyl  Chloride 

Pg/L 

<1 

<1 

<1 

<1 

Chi oroethane 

Ug/L 

<1 

<1 

<1 

<1 

Trichlorofluoro- 
me thane 

Pg/L 

<1 

<1 

<1 

<1 

1 , 1-Dichloroethene 

Pg/L 

<1 

2 

59 

<1 

1 , 1-Dichloroethane 

Pg/L 

<1 

12 

<1 

<1 

trans- 

1 , 2-Di chloroethene 

Pg/L 

<1 

<1 

<1 

<1 

Chloroform 

Pg/L 

<1 

<1 

<1 

<1 

1 ,2-Dichloroethane 

Pg/L 

<1 

<1 

<1 

<1 

Bromodi chlorome thane 

Pg/L 

<1 

<1 

<1 

<1 

1 , 2-Di chi oropropane 

Pg/L 

<1 

<1 

<1 

<1 

trans-1,3- 

Dichloropropene 

Pg/L 

<1 

<1 

<1 

<1 

Dibromochlorome thane 

Pg/L 

<1 

<1 

<1 

<1 

cis-1,3- 

Dichloropropene 

Pg/L 

<1 

<1 

<1 

<1 

2-Chloroethylvinyl 

ether 

Pg/L 

<1 

<1 

<1 

<1 

Bromoform 

Pg/L 

<1 

<1 

<1 

<1 

Tetrachloroethene 

Pg/L 

<5 

<5 

200 

<5 

Chlorobenzene 

Pg/L 

<1 

2 

<1 

<1 

1 ,3-Di chlorobenzene 

Pg/L 

<5 

<5 

<5 

<5 

1 , 2-Dichlorobenzene 

Pg/L 

<5 

38 

<5 

<5 

1 , 4-Di chi orobenze  ne 

Pg/L 

<5 

<5 

<5 

<5 

EPA  602 

Benzene 

Pg/L 

<1 

<1 

<1 

<1 

Toluene 

Pg/L 

<1 

<1 

2 

1 

Ethyl  benzene 

Ug/L 

<1 

<1 

<1 

<1 

m-Xylene 

Ug/L 

<1 

<1 

<1 

<1 

p-Xylene 

Pg/L 

<1 

<1 

<1 

<1 

o-Xylene 

ug/1 

<1 

<1 

<1 

<1 

♦"Denotes  a  sample  which  could  not  be  collected 


Table  F-16 

Sunary  of  Second  Episode  of  Water  Saaple  Analyses  for  Chealcal  Disposal  Pit  No.  3  (Hay  1983) 


continued ) 


1.4-Di  chlorobenzene  ug/ L  <300  <5  <300  <300  <5  <30,000  <  50,000  <250  <230 


APPENDIX  G:  GEOPHYSICAL  DATA 


(pp.  G-l  through  G-58 

Figure  til  Chemical  Disposal  Pit  No.  3  Line  Location  Map 

Figure  G2  Chemical  Disposal  Pit  No.  3  Line  1 
Observed  Apparent  Resistivity 

Figure  G3  Chemical  Disposal  Pit  No.  3  Line  2 

Observed  Apparent  Resistivity 

Figure  G4  Chemical  Disposal  Pit  No.  3  Line  3 

Observed  Apparent  Resistivity 

Figure  G5  Chemical  Disposal  Pit  No.  3  Line  4 
Observed  Apparent  Resistivity 

Figure  G6  Chemical  Disposal  Pit  No.  3  Line  5 

Observed  Apparent  Resistivity 

Figure  G7  Chemical  Disposal  Pit  No.  3  Line  1  Numerical  Model 

Figure  G8  Chemical  Disposal  Pit  No.  3  Line  2  Numerical  Model 

Figure  G9  Chemical  Disposal  Pit  No.  3  Line  3  Numerical  Model 

Figure  G10  Chemical  Disposal  Pit  No.  3  Line  4  Numerical  Model 

Figure  Gil  Chemical  Disposal  Pit  No.  3  Line  5  Numerical  Model 

Figure  G12  Chemical  Disposal  Pit  No.  3  Line  1  and  5 

Structural  Interpretation 

Figure  G13  Chemical  Disposal  Pit  No.  3  Line  3  and  4 
Structural  Interpretation 

Figure  GI4  Chemical  Disposal  Pit  No.  3  Line  2  Structural  Interpretation 
Figure  G15  Chemical  Disposal  Pit  No.  3  Slice  Map  for  Depth  18-30' 

Figure  G16  Chemical  Disposal  Pit  No.  3  Slice  Map  for  Depth  45-60' 

Figure  GI7  Chemical  Disposal  Pit  No.  3  Self-Potential  Survey  Data 
Figure  G18  Berman  Pond  Area  Line  Location  Map 

Figure  G19  Berman  Pond  Area  Line  1  Observed  Apparent  Resistivity 

Figure  G20  Berman  Pond  Area  Line  2  Observed  Apparent  Resistivity 

Figure  G21  Berman  Pond  Area  Line  3  Observed  Apparent  Resistivity 

(Continued) 


Figure  G22  Berman  Pond  Area  Line  4  Observed  Apparent  Resistivity 

Figure  G23  Berman  Pond  Area  Line  1  Numerical  Model 

Figure  G24  Berman  Pond  Area  Line  3  Numerical  Model 

Figure  G25  Berman  Pond  Area  Ground  Magnetic  Survey 

Figure  G26  Chemical  Disposal  Pits  No.  1  and  2  Line  Location  Map 

Figure  G27  Chemical  Disposal  Pits  No.  1  and  2  Line  1 
Observed  Apparent  Resistivity 

Figure  G28  Chemical  Disposal  Pits  No.  1  and  2  Line  2 
Observed  Apparent  Resistivity 

Figure  G29  Chemical  Disposal  Pits  No.  1  and  2  Line  3 
Observed  Apparent  Resistivity 

Figure  G30  Chemical  Disposal  Pits  No.  1  and  2  Line  4 
Observed  Apparent  Resistivity 

Figure  G31  Chemical  Disposal  Pits  No.  1  and  2  Line  5 
Observed  Apparent  Resistivity 

Figure  G32  Chemical  Disposal  Pits  No.  1  and  2  Line  6 
Observed  Apparent  Resistivity 

Figure  G33  Chemical  Oisposal  Pits  No.  1  and  2  Line  1  Numerical  Model 

Figure  G34  Chemical  Disposal  Pits  No.  1  and  2  Line  2  Numerical  Model 

Figure  G35  Chemical  Disposal  Pits  No.  1  and  2  Line  3  Numerical  Model 

Figure  G36  Chemical  Disposal  Pits  No.  1  and  2  Line  5  Numerical  Model 

Figure  G37  Chemical  Disposal  Pits  No.  1  and  2  Slice  Map  for  Depth  18-30' 

Figure  G38  Chemical  Disposal  Pits  No.  1  and  2  Slice  Map  for  Depth  45-60' 

Figure  G39  Chemical  Disposal  Pits  No.  1  and  2  Ground  Magnetic  Survey 
Figure  G40  Chemical  Disposal  Pits  No.  1  and  2  Self-Potential  Survey 
Figure  G41  Landfill  No.  3  Line  Location  Map 
Figure  G42  Landfill  No.  3  Line  1  Observed  Apparent  Resistivity 

Figure  G43  Landfill  No.  3  Line  2  Observed  Apparent  Resistivity 

Figure  G44  Landfill  No.  3  Line  3  Observed  Apparent  Resistivity 

Figure  G45  Landfill  No.  3  Line  4  Observed  Apparent  Resistivity 


(Continued) 


Figure  G46  Landfill  No.  3  Line  5  Observed  Apparent  Resistivity 

Figure  G47  Landfill  No.  3  Line  1  Numerical  Model 

Figure  G48  Landfill  No.  3  Line  2  Numerical  Model 

Figure  G49  Landfill  No.  3  Line  3  Numerical  Model 

Figure  G50  Landfill  No.  3  Slice  Map  for  Depth  18-30' 

Figure  G51  Landfill  No.  3  Slice  Map  for  Depth  45-60' 

Figure  G52  Landfill  No.  3  Line  1  Ground  Magnetic  Profile 

Figure  G53  Landfill  No.  3  Line  2  Ground  Magnetic  Profile 

Figure  G54  Landfill  No.  3  Line  3  Ground  Magnetic  Profile 

Figure  G55  Landfill  No.  3  Ground  Magnetic  Survey  Plan  Map 

Figure  G56  Golf  Course  Line  1  Observed  Apparent  Resistivity 
Figure  G57  Base  Well  No.  4  Line  1  Observed  Apparent  Resistivity 
Figure  G58  Base  Well  No.  4  Line  1  Numerical  Model 


MTKNDIX  C:  CKONIYS  I  (  Al .  HA'i  A 

(pp.  G-l  through  G-58 

Injure  hi  Chemical  Disposal  Pit  No.  3  Line  Location  Map 

Figure  G2  Chemical  Disposal  Pit  No.  3  Line  1 
Observed  Apparent  Resistivity 

Figure  G3  Chemical  Disposal  Pit  No.  3  Line  2 

Observed  Apparent  Resistivity 

Figure  G4  Chemical  Disposal  Pit  No.  3  Line  3 

Observed  Apparent  Resistivity 

Figure  G5  Chemical  Disposal  Pit  No.  3  Line  4 

Observed  Apparent  Resistivity 

Figure  G6  Chemical  Disposal  Pit  No.  3  Line  5 

Observed  Apparent  Resistivity 

Figure  G7  Chemical  Disposal  Pit  No.  3  Line  1  Numerical  Model 

Figure  G8  Chemical  Disposal  Pit  No.  3  Line  2  Numerical  Model 

Figure  G9  Chemical  Disposal  Pit  No.  3  Line  3  Numerical  Model 

Figure  G ID  Chemical  Disposal  Pit  No.  3  Line  4  Numerical  Model 

Figure  Gil  Chemical  Disposal  Pit  No.  3  Line  5  Numerical  Model 

Figure  G12  Chemical  Disposal  Pit  No.  3  Line  1  and  5 

Structural  Interpretation 

Figure  G13  Chemical  Disposal  Pit  No.  3  Line  3  and  4 
Structural  Interpretation 

Figure  G14  Chemical  Disposal  Pit  No.  3  Line  2  Structural  Interpretation 
figure  Gib  Chemical  Disposal  Pit  No.  3  Slice  Map  for  Depth  18-30’ 

Figure  G16  Chemical  Disposal  Pit  No.  3  Slice  Map  for  Depth  45-60' 

Figure  G17  Chemical  Disposal  Pit  No.  3  Self-Potential  Survey  Data 
Figure  G18  Berman  Pond  Area  Line  Location  Map 

Figure  G19  Berman  Pond  Area  Line  1  Observed  Apparent  Resistivity 

Figure  G20  Berman  Pond  Area  Line  2  Observed  Apparent  Resistivity 

Figure  G21  Berman  Pond  Area  Line  3  Observed  Apparent  Resistivity 

(C'.ont  i  nucd ) 


Figure  G 22  German  Pond  Area  Line  4  Observed  Apparent  Resistivity 

Figure  G23  Berman  Pond  Area  Line  1  Numerical  Model 

Figure  G24  Berman  Pond  Area  Line  3  Numerical  Model 

Figure  G26  Berman  Pond  Area  Ground  Magnetic  Survey 

Figure  G2b  Chemical  Disposal  Pits  No.  1  and  2  Line  Location  Map 

Figure  G27  Chemical  Disposal  Pits  No.  1  and  2  Line  1 

Observed  Apparent  Resistivity 

Figure  G28  Chemical  Disposal  Pits  No.  1  and  2  Line  2 
Observed  Apparent  Resistivity 

Figure  G29  Chemical  Disposal  Pits  No.  1  and  2  Line  3 

Observed  Apparent  Resistivity 

Figure  G30  Chemical  Disposal  Pits  No.  1  and  2  Line  4 
Observed  Apparent  Resistivity 

Figure  G31  Chemical  Disposal  Pits  No.  1  and  2  Line  5 
Observed  Apparent  Resistivity 

Figure  G32  Chemical  Disposal  Pits  No.  1  and  2  Line  6 
Observed  Apparent  Resistivity 

Figure  G33  Chemical  Disposal  Pits  No.  1  and  2  Line  1  Numerical  Model 

Figure  G34  Chemical  Disposal  Pits  No.  1  and  2  Line  2  Numerical  Model 

Figure  G35  Chemical  Disposal  Pits  No.  1  and  2  Line  3  Numerical  Model 

Figure  G36  Chemical  Disposal  Pits  No.  1  and  2  Line  5  Numerical  Model 

Figure  G37  Chemical  Disposal  Pits  No.  1  and  2  Slice  Map  f or  Depth  18-30 

Figure  G38  Chemical  Disposal  Pits  No.  1  and  2  Slice  Map  for  Depth  45-60 

Figure  G3Q  Chemical  Disposal  Pits  No.  1  and  2  Ground  Magnetic  Survey 
Figure  G40  Chemical  Disposal  Pits  No.  1  and  2  Self-Potential  Survey 
Figure  G41  Landfill  No.  3  Line  Location  Map 

Figure  G42  Landfill  No.  3  Line  1  Observed  Apparent  Resistivity 

Figure  G43  Landfill  No.  3  Line  2  Observed  Apparent  Resistivity 

Figure  G44  Landfill  No.  3  Line  3  Observed  Apparent  Resistivity 


Figure  G45  Landfill  No.  3  Line  4  Observed  Apparent  Resistivity 
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I  i (jure  (-4  6  Landf  1 1  I 
Figure  G47  Landf il 1 
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Figure  G51  Landfill 
F i gure  G5 2  Landf i 1 1 
F igure  G53  Landf i  1  1 
Figure  G54  Landf i 1 1 
Figure  G55  Landfill 


No.  3  Line  6  Observed  Apparent.  Resistivity 

No.  3  Line  1  Numerical  Model 

No.  3  Line  2  Numerical  Model 

No.  3  Line  3  Numerical  Model 

No.  3  Slice  Map  for  Depth  18-30' 

No.  3  Slice  Map  for  Depth  45-60 ' 

No.  3  Line  1  Ground  Magnetic  Profile 

No.  3  Line  2  Ground  Magnetic  Profile 

No.  3  Line  3  Ground  Magnetic  Profile 

No.  3  Ground  Magnetic  Survey  Plan  Map 


Figure  G56  Golf  Course  Line  1  Observed  Apparent  Resistivity 
Figure  G5?  Base  Well  No.  4  Line  1  Observed  Apparent  Resistivity 
Figure  G58  Base  Well  No.  4  Line  1  Numerical  Model 
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SELF-POTENTIAL  SURVEY 
CHEMICAL  DISPOSAL  PIT  NUMBER  3 
HILL  AIR  FORCE  BASE  .  UTAH 
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Figure  GZ3  Computed  Model 

Line  1,  Berman  Pond 
Hill  Air  Force  Base,  Utah 


Computed  Model 

Line  3,  Berman  Pond 

Hill  Air  Force  Base,  Utah 


mvu  028 

BERMAN  POND  ARIA 
GROUND  MAGNETIC  (UR VET 


NIU  ADI  PORCI  BAN  ,  UTAH 
Crateat  lal*ml  •  300  (am 

•  M  Nl«l 


DATE  IZ/ZI(B2  TRANSMITTER  B/S&'V  PfCflVER  BlSO/V 


Computed  Model 
Line  2,  Chemical  Disposal 
Pits  1  and  2 

Hill  Air  Force  Base,  Utah 


Computed  Model 
line  3,  Chemical  Disposal 
Pits  1  and  2 

Hill  Air  Force  Base,  Utah 
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Computed  Model 

Line  1,  Landfill  No.  3 

Hill  Air  Force  Base,  Utah 


Computed  Model 

Line  2,  Landfill  No.  3 

Hill  Air  Force  Base,  Utah 
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APPENDIX  H:  BIOGRAPHIES  OF  KEY  PERSONNEL 
(pp.  H-l  chrough  H-58) 

UBTL  Division,  University  of  Utah  Research  Institute 
Sim  D.  Lessley 
A.  Brent  Torgensen 
Edward  H.  Sanders 

Radian  Corporation 
Rick  A.  Belan 
Robert  Vandervort 
Ann  E.  St.  Clair 
William  M.  Little 
Jerry  L.  Parr 
Donald  H.  Rodgers 
Fred  B.  Blood 

Earth  Science  Laboratory,  University  of  Utah  Research  Institute 
Howard  P.  Ross 
Claron  E.  Mackelprang 


APPENDIX  H:  BIOGRAPHIES  OF  KEY  PERSONNEL 
(pp.  H-l  through  H-58) 

UBTL  Division,  University  of  Utah  Research  Institute 
Sin  D.  Lessley 
A.  Brent  Torgensen 
Edward  H.  Sanders 

Radian  Corporation 
Rick  A.  Belan 
Robert  Vandervort 
Ann  E.  St.  Clair 
William  M.  Little 
Jerry  L.  Parr 
Donald  H.  Rodgers 
Fred  B.  Blood 

Earth  Science  Laboratory,  University  of  Utah  Research  Institute 
Howard  P.  Ross 
Claron  E.  Mackelprang 


CURRICULUM  VITAE 


LESSLEY ,  Sim  D. 

Technical  N*M|tr  and  Inorganic  Chaalatry  Section  Read,  UBTL  Division, 
University  of  Utah  Research  Institute,  Salt  Lake  City,  Utah. 


Education 

B.A.  Llnfleld  College,  McMinnville,  Oregon,  1967 

Major:  Chemistry 

M.S.  University  of  Utah,  Salt  Lake  City,  Utah,  1975 

Major:  Inorganic  Chemistry 

Ph.D.  University  of  Utah,  Salt  Lake  City,  Utah,  1980 
Major:  Inorganic  Chemistry 


Experience 

1/83-  UBTL  Division,  University  of  Utah  Research  Institute,  Salt 
Present  Lake  City,  Utah 

Head,  Inorganic  Chemistry  Section,  Chemistry  Department 

Responsibilities:  Management  of  an  Industrial  hygiene  and 
environmental  chemistry  laboratory  section  employing  15 
persons.  Responsible  for  coordination  of  chemical  analyses, 
equipment  procurement  and  maintenance,  methods  development, 
laboratory  protocols,  documentation  of  samples  and  sample 
analysis  reports. 

2/82-  UBTL  Division,  University  of  Utah  Research  Institute,  Salt  Lake 
Present  City,  Utah. 

Technical  Manager,  Chemistry  Department 

Responsibilities;  Project  management,  proposal  preparation, 
report  writing,  personnel  recruitment  and  problem  solving. 
Assist  as  requested  with  quality  control,  development  and 
evaluation  of  analytical  methods  and  laboratory  automation. 
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8/80- 

2/82 


9/75- 

8/80 


9/75- 

5/76 


9/70- 

9/75 


OBTL  Division,  University  of  Utah  Research  Institute,  Salt  Lake 
City,  Utah. 

Head,  Organic  Chemistry  Section 

Responsibilities:  Management  and  supervision  of  chealstry 
activities,  proposal  and  report  writing.  Supervision  of  an 
industrial  hygiene  and  environmental  chemistry  laboratory 
section  employing  16  persons.  Responsible  for  coordinating 
chemical  analysis  of  commercial  and  contract  samples,  equipment 
procurement  and  maintenance,  methods  development,  coordination 
of  laboratory  sampling  protocol,  documentation  of  samples  and 
sample  analysis  reports. 

UBTL  Division,  University  of  Utah  Research  Institute,  Salt  Lake 
City,  Utah. 

Analytical  Chemist 

Responsibilities:  Developing,  evaluating,  and  performing  trace 
analytical  procedures.  Work  includes  operation  and  some  main¬ 
tenance  of  manual  and  automatic  gas  chromatographs,  liquid 
chromatographs.  X-ray  powder  diffractometer,  atomic  absorption 
spectrophotometer,  and  automatic  tltrator.  Various  tltrlmetric, 
colorimetric,  and  gravimetric  methods  are  also  used. 

The  methods  tdileh  have  been  developed  include  a  gas  chroma¬ 
tographic  determination  of  substituted  phenols  in  blood  and 
urine,  and  an  automatic  tltrlmetric  determination  of  sulfate,  a 
gas  chromatographic  method  for  caprolactam  and  an  11PLC  method 
for  seven  aliphatic  Isocyanates. 

May  1979  -  August  1980  have  served  as  Organic  Chemistry 
Group  Leader. 

Chemistry  Department,  University  of  Utah,  Salt  Lake  City, 

Utah. 

Instructor,  High  School  Advanced  Placement  Chemistry  Laboratory 

Responsibilities:  Lectures,  laboratory  supervision,  and 
grading.  Involved  in  curriculum  development. 

Chemistry  Department,  University  of  Utah,  Salt  Lake  City, 

Utah 

Graduate  Student/Teaching  Assistant 

Responsibilities:  Laboratories  and/or  discussions  In:  Physical 
Chemistry,  Wet  Analytical  Chemistry,  Instrumental  Analysis, 
Inorganic  Synthesis  and  General  Chemistry. 
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Research  has  involved  synthesis  and  handling  of  air  and 
moisture  sensitive  compounds,  extensive  NMR  work,  IR,  X-ray,  UV- 
Vls,  computer  operation  and  some  computer  programming. 

10/68-  Letterman  Army  Institute  of  Research,  Presidio  of  San 

9/70  Francisco  (U.S.  Army),  San  Francisco,  California. 

Chemical  Laboratory  Assistant 

Responsibilities :  Implemented  a  blood  cortisol  analysis, 
developed  a  peptide  radioimmunoassay,  worked  on  the  purification 
and  characterization  of  renin,  an  enzyme  Involved  in  the  regula¬ 
tion  of  blood  pressure. 

Publications 

STEPHENS,  R.S.;  Lessley,  S.D. ;  and  Ragsdale,  R.O.  (1970):  A  florine-19 
NflR  study  of  some  BF^  adducts.  Inorganic  Chemistry  10:1610. 

LESSLEY,  S.D.  and  Ragsdale,  R.O.  (1976):  Acidities  of  some  binary 
halldles.  J  of  Chemical  Education  53:19. 

LESSLEY,  S.D.  (1980):  Adducts  of  germanium  tetrafluoride.  (Ph.D. 
dissertation.) 

LESSLEY,  S.D.  and  White,  K.L.  (1983):  Sampling  and  analysis  in  support  of 
CR  demilitarization.  (Report  prepared  for  U.S.  Army,  Tooele  Army 
Depot . ) 

LESSLEY,  S.D.  and  White,  K.L.  (1983):  Sampling  and  analytis  in  support  of 
CS  and  red  smoke  demilitarization.  (Report  prepared  for  U.S.  Army, 
Tooele  Army  Depot. 


CURRICULUM  VITAE 


TORGENSEN,  A.  Brent 

Group  Leader,  UBTL  Division,  University  of  Utah  Research  Institute,  Salt 
Lake  City,  Utah. 


®  [Pll  Redacted] 


Education 


4S. 


B.S.  Southern  Utah  State  College,  Cedar  City,  Utah  (1971) 
Major:  Chemistry  Minor:  Mathematics 

Areas  of  Specialization 

Gas  Chromotography,  ECD,  FPD,  NPD,  FID 

Atonic  Absorption  Spectrophotometry 

Specific  Ion  Electrometry 

Technicon  Auto-Analyzer  II 

Total  Carbon  Analyzer 

Quality  Control 

Method  Development 


Experience 

Oct  1981-  Chemistry  Department,  UBTL  Division,  University  of  Utah 
Present  Research  Institute,  Salt  Lake  City,  Utah. 

Group  Leader 

Responsibilities :  Responsible  for  supervision  of  analyses  of 
all  water  samples  received  by  the  laboratory. 

Sept  1979-  Chemistry  Department,  UBTL  Division,  University  of  Utah 
Sept  1981  Research  Institute,  Salt  Lake  City,  Utah. 

Analytical  Chemist 

Responsibilities:  Responsible  for  water  quality  and 
environmental  analysis  of  pesticides  and  PCB's. 


Nov  1974- 
Sept  1979 


Ford  Chemical  Laboratory,  Salt  Lake  City,  Utah. 

Supervisor 

Responsibilities:  Responsible  for  supervision  of  analyses  on 
all  water  samples  received  by  the  laboratory. 
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July  1972-  Sevier  School  District.  Richfield,  Dtah. 

June  1973 

Secondary  School  Teacher 

Reaponalbllltlea:  Seaponslble  for  teaching  couraes  in 
cheats  try,  nathenatlca,  phyalca,  and  earth  aciencea. 
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SANDERS,  Edward  Henry 

Analytical  Chemist ,  UBTL  Division,  University  of  Utah  Research  Institute, 
Salt  Lake  City,  Utah. 


Pll  Redacted] 


Education 


B.S. 

1967 

North  Texas  State  University 
Chemistry  (Physics  -  minor) 

M.S. 

1969 

North  Texas  State  University 
Chemistry  (Mathematics  -  minor) 

Ph.D. 

1976 

University  of  Utah 

Chemistry  (Biology  -  minor) 

Experience 

June  1979-  Chemistry  Department,  UBTL  Division,  University  of  Utah 
Present  Research  Institute,  Salt  Lake  City,  Utah. 

Organic  Chemistry  Section  Manager 

Responsibilities:  Analysis  and  evaluation  of  industrial 
hygiene  samples  and  environmental  samples,  Including  priority 
pollultants,  and  pesticides  in  water. 

Jan  1976-  Biology  Department , University  of  Utah,  Salt  Lake  City,  Utah. 
May  1979 

Postdoctoral  Fellow 

Responsibilities:  Independent  research  and  collaboration  with 
biology  faculty. 

Mar  1971-  Biology  Department,  University  of  Utah,  Salt  Lake  City,  Utah. 
Oec  1975 

Research  Fellow 

Responsibilities:  Independent  doctoral  research. 
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June  1969-  U.S.  Army  Air  Defenee  Board,  U.S.  Army  Test  and  Evaluation 
Mar  1971  Connand 

Physical  Science  Advisor 

Reaponalbllltlea:  Design  and  evaluation  of  testing  of  ground 
to  air  defense  systems. 


Oct  1963-  Chemistry  Department,  North  Texas  State  University,  Denton, 
Jun  1969  Texas 

Teaching  Assistant 

Responsibilities:  Preparation  and  Instruction  of  laboratory 
exercises  In  organic  and  biochemical  analysis. 


Publications 


NORTON,  S.J.  and  E.H.  Sanders  (1967):  DL-4,5-dlhydroxy-2-pyridylalanlne, 
an  analog  of  3,4-dihydroxyphenylalanlne.  J  Med  Chem  10:961-963. 

EDWARDS,  J.R. ,  Cpt.;  E.H.  Sanders;  and  L.R.  Sleboda  (1971):  Methodology 
Investigation  of  data  sample  size  determination  and  analysis 
techniques.  U.S.  Army  Test  and  Evaluation  Command,  214  pages. 

BERGER,  P.J.;  E.H.  Sanders;  P.D.  Gardner;  and  N.C.  Negus  (1976):  Phenolic 
plant  compounds  functioning  as  reproductive  Inhibitors  in  Microtus 
montanus.  Science  195:575-577. 

SANDERS,  E.H.;  P.D.  Gardner;  P.S.  Berger;  and  N.C.  Negus  (1961):  6- 

methoxybenzoxazollnone:  A  plant  derivative  that  stimulates 
reproduction  in  MicrotuB  montanus.  Science  214:67-69. 

BERGER,  P.J.;  N.C. Negus;  E.H.  Sanders;  and  P.D.  Gardner  (1981):  Chemical 
triggering  of  reproduction  in  Microtus  montanus.  Science  214:69-70. 

GARDNER,  P.D. ;  N.C.  Negus;  P.J.  Negus;  and  E.H.  Sanders  (1981):  United 
States  Patent  Application  entitled,  "Increasing  reproduction  In 
mammalian  and  avian  species,"  filed  13  July  1981. 

SANDERS,  E.H.  and  J.H.  Nelson  (1982):  Determination  of  eplchlorohydrin  In 
potable  water.  United  States  Air  Force  Occupational  Environmental 
Health  Laboratory,  Report  Number  OEHL-TR-82-77,  32  pages. 
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KICK  A.  BEL  AN 


EDO CATION : 

M.8. ,  Hydrology,  University  of  Arizona,  Tuiob,  1972. 

B.8.,  Geology,  lost  State  University,  Ohio,  1970. 

EXPERIENCE: 

Staff  Hydrogeologist,  Bsdian  Corporation,  1980-Present. 

Gronndwater  Hydrologist,  Villioa  F.  Gay ton  and  Associates,  1977-1980. 
Captain,  United  States  Assy,  1972-1977. 

Environmental  Inpact  Assessaent  Officer,  United  States  Any,  1975. 

Research  Associate.  University  of  Arizona,  1970-1972. 

FIELDS  OF  EXPERIENCE: 

Mr.  Belan  is  presently  the  hydrogeological  project  director  for  an 
Installation  Restoration  Program  investigating  fonr  hazardous  vasts  disposal 
sites  at  Hill  Air  Force  Base,  Utah.  This  presently  entails  the  direction  of 
the  field  investigation  efforts  for  monitor  veil  installation  and  comple¬ 
tion,  soil  and  ground-vater  sampling,  geophysical  resistivity  surveys  and 
chemical  analysis  coordination.  The  results  of  this  effort  vill  be  to 
determine  the  nature  and  extent  of  ground  vater  contamination,  if  any  and 
remedial  actions  recommendations. 

Be  vorked  on  three  Environmental  Protection  Agency  Superfund  projects. 

These  projects  entailed  the  hydrogeological  evaluations  of  hazardous  vaste 
sites  in  Louisiana  and  Nev  Jersey  vith  the  results  developing  and  supporting 
site  remedial  measures  activities.  A  third  EPA  Superfund  activity  vas  the 
evaluation  of  a  nev  potential  vaste  isolation  technology  that  has  been 
tested.  The  test  attempted  to  isolate  a  large  block  of  soil  by  slurry 
injection  at  depth  areally  and  vertically  using  a  patented  process. 

Mr.  Belan  supervised  the  site  investigation  for  determining  the  success  of 
the  technique  to  isolate  the  soil  blook.  This  entailed  directing  a  geo¬ 
physical  survey,  and  confizmation  soil  borings  to  determine  the  soil  iso¬ 
lation  success  of  the  test. 

Be  recently  coordinated  and  supervised  the  air  rotary  drilling  and  casing 
drive  completion  of  a  270  foot  monitor  veil  for  an  unused  vaste  site  con¬ 
taining  mainly  petroleum  refinery  vaste  sludges.  This  upgradient  veil  loca¬ 
ted  in  California  vas  drilled  in  difficult  caving  formations.  The  success¬ 
ful  completion  of  this  veil  permitted  the  location  of  a  third  final  dovnr* 
gradient  monitoring  veil  for  the  clients. 
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la  ftke  area  of  col  id  vesta  management,  Hr.  Balaa  coordinated.  euperviaed. 
aad  doeaseated  tka  disposal  of  flaidisad  bed  combustion  byproducts  froa  s 
tyufuels  experiment  sponsored  by  tka  Environmental  Protection  Agency.  Ik  is 
frojaat  aatailad  tka  aoardiaatiaa  vitk  loasl  ageaeiea  for  tka  disposal  at  aa 
appropriate  laadfill,  aad  kydratisa  of  tka  vastaa  to  aaatralisa  its 
eaothesmie  reaction  prior  to  disposal. 

Mr.  Balsa  was  iastraaaatsl  ia  providing  a  kydrogaologissl  asaessaeat  of  sa 
inactive  bazar doss  vasts  site  ia  aoatk  aaatral  Haw  York.  Ike  site  is  listed 
by  BPA  as  a  priority  site  for  astioa  aadar  Superfumd.  Ike  rasalt  of  tka 
assesaaeat  vas  tka  deaiga  aad  eostiag  of  a  aoaitoriag  vail  prograa  for  tka 
alieat. 

As  tka  environmental  basal iae  task  leader  aad  geologieal/kydrogeologieal 
tasa  member,  Mr.  Balaa  coordinated,  dor el oped  aad  ideatified  environmental 
coastraiats  or  issaas  for  a  Nav  Mexico  Syafaala  Frojaat  Faaaibility  Study. 
Aaalysia  for  tkis  study  for  aa  iaduatrial  alieat  paaittad  easaeratioa  of 
ground-water  aad  surface-water  environmental  issaas  aaaoeiatad  vitk  two  in- 
aiaa  aad  two  plaat  sites  disposal  of  kasardous/aoakasardoua  solid  vaata  froa 
a  syafuels  plaat.  Ika  results  of  tka  stady  cwmarised  tka  ragioaal  aad  site- 
apaeifie  geology,  groud-wator  aad  surfaee-vater.  Ika  study  ideatified  aiaa 
aad  plaat  environmental  coastraiat  areas  eoaeeraiag  solid  aad  liquid  vaata 
disposal  sad  also  described  tka  vasta  disposal  optioaa  as  to  vkiok  aiaa  or 
plaat  sites  tka  solid  vasta  should  go. 

Mr.  Balaa  conducted  as  part  of  a  geotkasaal  feasibility  study  a  hydro¬ 
geological  assessment  of  two  aquifers  for  potential  utilisation  for  each  of 
four  U.S.  military  bases  which  are  located  ia  tka  vicinity  of  San  Antonio. 
Texas.  This  aatailad  tka  davalopaaat  of  conceptual  vail  depths,  productiv¬ 
ity  estimates,  static  water  levels,  vatar  temperatures  aad  vstar  quality. 
These  data  vara  used  to  support  benefit/cost  analyses  of  a  total  geotheraal 
systaas  package  that  included  costs  of  vail  coapletioa  aad  production,  hast 
extraction  systems  aad  projected  keat  demands. 

Be  has  completed  a  state-of-the-art  review  of  geopressured/geothezaal  fluids 
disposal  technologies  and  environmental  problems  associated  with  the  dispo¬ 
sal  techniques  for  the  Texas  Energy  aad  Natural  Besources  Advisory  Council 
(TENBAC).  The  two  primary  disposal  aethods  reviewed  were  injection  wells 
and  surface  discharge.  Froa  this  study.  Mr.  Bel an  developed  areas  of  geo- 
pressured/  geothermal  fluids  gaps  to  commercialisation.  This  review  and  sub¬ 
sequent  re commends tious  provided  TENBAC  with  a  moans  to  evaluate  Texas 
geothezmal/geopressured  development  especially  towards  commercialisation  and 
of  potential  technology  areas  that  merit  further  study  vitk  public  funds. 
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tick  A.  Balsa 


lb.  Balsa  conducted  a  preliminary  sssassaaat  of  ths  feaaibility  of  utilising 
s  daap  iajaetioa  vail  for  disposal  of  ksssrdoas  vasts  flaids  ftcs  a  prospec¬ 
tive  ligaita  gssifiestioa  plsat  ia  last  Tazss.  This  aatsilad  identifying 
aquifer  paraaatara  sad  ecmputing  long-term  iajaetioa  sf foots  ia  wilt  to 
sssass  two  candidate  aquifers  for  potaatisl  iajaetioa  korisoas. 

As  a  staff  hydrogeologist  st  Radian,  Mr.  Balsa  kss  azpariaaea  ia  a  vida 
rsaga  of  grovad-vatsr  ssapliag  sad  analyaia  sfforts.  Ba  was  tha  fiald  task 
laadar  sad  hydrogeological  analyst  for  aa  environmental  eoastraiat  study  of 
a  Lnrgi  coal  gaaifieatioa  plsat  ia  Bast  Taxas.  Tha  study  vaa  to  ba  tka 
basis  of  a  solid  vasts  aaaagaaaat  plan  for  tka  plant  aits  sad  tka  aalaetioa 
of  a  solid  vasts  disposal  sits.  It  vill  provids  tka  eliaat  with  supporting 
iafoxaatioa  to  be  asad  ia  obtaining  stats  permita.  Mr.  Balsa  ia  also  tka 
task  laadar  for  coordinating  tka  air  quality,  ecology,  surface  voter*  aad 
cultural  iapaet  portions  of  tha  reports,  aad  developing  future  site-specific 
enviroaaental  studies  requirements. 

Mr.  Balan  aaalyxad  aquifer  tasting  Methods  aad  parameter  data  for  aa  ir*aitu 
coal  gasification  project  ia  Wyoming  providing  regional  aad  vertical  eharae- 
taristics  of  the  coal  aad  ovarburdaa  aquifers.  Ike  results  became  part  of  a 
ralicansiag  application  prepared  for  tka  0.8.  Department  of  Energy,  Laramie, 
Wyoming. 

At  refinery  vasts  disposal  sites  ia  the  area  of  Eeaai,  Alaska.  Mr.  Belaa 
conducted  a  hydrogeological  evaluation.  This  entailed  the  field  supervision 
and  interpretation  of  the  drilling,  geologic  sampling,  construction,  aad 
ground-water  sampling  of  monitor  veils  ia  aad  arouad  the  disposal  sites. 

The  data  obtained  was  used  to  define  the  local  ground-water  systems,  sub-sur 
face  geology,  aad  establish  if  say  ground-water  contamination  had  oecurred. 

Mr.  Belan  directed  and  conducted  the  production  aad  injection  testing  of  two 
geothermal  wells  at  Navarro  College,  Corsicana,  Texas;  one  well  vas  to  sup¬ 
ply  geothermal  fluid  for  heat  extraction  and  the  other  vill  be  used  for  dis¬ 
posal  of  the  same  fluid.  He  analysed  the  test  data  for  well  performance, 
and  aquifer  parameters;  providing  a  report  aad  recommendations  before  final 
geothermal  system  design. 

Mr.  Belan,  at  Radian,  conducted  an  impact  assessmeat  of  ground-water  avail¬ 
ability  and  development  quantitatively  and  qualitatively  for  a  proposed 
petrochemical  complex  near  the  Texas  Gulf  Coast.  Bis  work  involved  develop¬ 
ing  a  hypothetical  well  field  for  producing  6,900  gallons  per  minute  and 
assessing  the  ground-water  effects  with  time  for  varying  aquifer  conditions. 
Mr.  Belan  analysed  the  local  ground-water  qualities  to  establish  present 
baselines  and  if  sufficient  quality  plant  vater  could  be  available  for  uae 
by  the  proposed  plant. 
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Me  uiiitid  ia  tki  prtfmtloa  of  tki  geology  amd  poad-vitir  hydrology 
oootioas  of  oa  Environmental  Information  Deiaiat  for  a  proposed  ligaita 
aiao  ia  loot  Texas,  le  worked  extensively  oa  tke  sapervieion  of  tko  drill- 
lag.  oleekrieel  loggiag*  sampling,  aad  ooaatraetioa  of  tke  test  aad  aoaitor 
wolle  aeeoeiated  with  this  program  with  kit  foraer  employer  aad.  freaeatly. 
vltk  Badiaa  prepared  tke  atady  resalts  for  laelasioa  iato  tke  report. 

As  a  gxoaad-wator  kydrologist  witk  V.  F.  Gay ton  aad  Assooiates.  Hr.  Belaa 
provided  kydrogeologieal  field  sapport  for  aa  overlaad  ligaid  dispoaal  fac¬ 
ility  for  a  elieat  ia  Loaisiaaa.  Za  order  to  defiae  tke  kydrogeology  ia  aad 
aroaad  tke  disposal  facility*  Mr.  Belaa  provided  tke  field  eapervisioa  aad 
iaterpretatioa  of  tke  aad  rotary  drilliag.  loggiag.  eoapletioa.  develoyaeat. 
aad  groaad-oeter  eaepliag  of  a  series  of  aoaitor  wells.  This  iafoaaatioa 
aided  ia  defiaiag  wkat  iapaeta.  if  a ay.  tke  overlaad  dispoaal  weald  ksve  ea 
tke  local  groand-vater  ayatea. 

Also  while  Hr.  Belaa  was  workiag  for  V.  F.  Bay  tea  aad  Assoeiates,  kis  varied 
field  tasks  took  kia  to  Arisoaa.  Nevada,  aad  Texas.  Be  assisted  tkree  large 
atility  power  ooapaaies  ia  tke  field  eapervisioa  of  tke  drilliag.  geophysi¬ 
cal  loggiag.  ooaatraetioa,  pap  aad  agaifer  testiag,  aad  water  gaality 
saapliag  of  over  toeaty  large  prodsetioa  water  wells  aloag  witk  a  awake r  of 
observatioa  wells.  These  wells  were  drilled  ea  tke  differoat  jobs  by  eable 
tool,  aad  rotary,  aad  reverse  drilliag  methods.  Ikese  activities  were 
saaaarised  la  well  eoapletioa  reports. 

Mr.  Belaa  eoapletod  witk  Mr.  Gaytoa  aa  ia-deptk  analysis  of  tke  kydrogeology 
of  tke  property  of  Texas  Electric  Service  Coapaay  for  Texas  Utilities  Serv¬ 
ices,  lac.  for  a  prospective  water  swpply.  aloag  witk  a  well  iaveatery  of 
property  oatside  tke  client's  area  of  iaterest.  Daring  this  stady  proposed 
water  well  field  proposal  consisting  of  38  prodactioa  water  wells  for  a  pro¬ 
jected  new  electrical  generating  station.  This  stady  iacladed  estimated 
pimping  rates,  depths  of  wells,  aad  estiaated  initial  water  gaality  for  the 
well  field. 

As  aa  officer  ia  tke  United  Stated  Army  stationed  ia  Vest  Germany  ia  1973. 
Mr.  Belaa  initiated,  developed  and  provided  Environmental  Impact  Assessments 
(E1A)  for  tke  U.S.  Frankfart  Military  Cowman i ty,  aad  initiated  research  for 
44  U.S.  military  installations  throagkoat  Vest  Germany,  which  were  to  be 
iacladed  ia  tke  Frankfart  Master  Plan.  These  stadias  were  to  defiae  tke 
environmental  problems,  if  any,  of  tke  military  installations  for  remedial 
measares  planning  and  badgetiag.  His  earlier  daties  iacladed  terraia/soils 
trsff icability  stadias  and  weather  analysis,  and  tke  eapervisioa,  aval an¬ 
ti  on.  and  distribatioa  of  tactical  information. 

As  a  Gradaate  Besearch  Assistant  ia  tke  Department  of  Soils,  Voter  and  Engi¬ 
neering  at  tke  University  of  Arizona,  Mr.  Belaa  was  responsible  for  the 
planning,  research,  development,  aad  gaaatifying  of  Moaataia  Front  Eecharge 
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of  tti  Tucson  Suti  Citiliu  Noutiiai  ndir  tki  supervision  of  kli  thlili 
director.  Ike  result*  of  tke  study  were  published  iu  ua  Arizona  Veter 
■esourees  periodical. 

HONOKABY  AND  PBOFESSIONAL  SOCIETIES : 

Sigaa  6aei  Bpsiloa  Geology  Honorary,  Teehaical  Division  Natioaal  later  Veil 
Association,  Society  of  Petroleum  Eagiaeers. 

PUBLICATIONS/ REPORTS : 

Eadiaa  Staff.  Teehaical  Beview  of  leports  oa  TWo  Bazar does  Vests  Sites  Near 
Batoa  Kouge.  Louisiaaa.  Austia.  Texas.  1982  (Developed  report  evaluation 
criteria  aad  reviewed  reports  oa  hydrogeological  investigation  resalts.) 

Ajaera.  I.  T. .  V.  F.  Hollaed,  N.  P.  Stela.  B.  A.  Belaa,  aad  L.  J.  Holcombe, 

A  Report  oa  Vasts  Disposal /Hydrology  Study  New  Mexico  Syafuels  Project, 

Bsdiaa  Corpora tioa,  Austia,  Texas,  1982  (Eawiroaaeatal  task  leader,  doeuaeat 
editior,  authored  activity  iapacta  aad  hydrogeological  seetioas). 

Belaa.  B.  A..  J.  C.  Lippe.  aad  J.  P.  Bossi,  Aa  overview  of  Begioaal  Geology 
aad  Hydrology  for  Solid  Vasts  Disposal  Study,  Badiaa  Corporation,  Austia, 
Texas  1982  (Eaviroaaeatal  task  leader  aad  authored  geologioal  aad  gro aid¬ 
es  ter  seetioas  aad  doeuaeat  editor). 

Badiaa  Staff,  Voluae  I  Final  Beport  Life  Cycle  Cost-Effectiveness  Studies 
for  Direct  Utilization  of  Geothezaal  Energy  at  Four  Military  Installations 
in  South-Central  Texas.  Austia,  Texas  1982  (Authored  hydrogeological  para- 
aeter  development  aad  eaviroaaeatal  considerations). 

Belaa,  H.  A.,  Z.  T.  Ajaera,  Aa  Overview  of  Earth  Besistivity  Surveys  - 
Teehaical  Meaorandua,  Badiaa  Corporation,  Austia,  TX,  1982. 

Belaa,  B.  A.,  Teehaical  Note,  ETSP  Soil  Saaples  for  Atteauatioa  Capacity 
Aaalysis,  Badiaa  Corporation,  Austin,  TX,  1981. 

Belaa,  B.  A.  and  Z.  T.  Ajaera,  Technical  Note,  ETSP  Preliaiaary  Geotechni¬ 
cal  and  Surface  Vater  SIMP  Belated  Field  Studies  and  Preliaiaary  Layout  of 
Solid  Waste  Disposal  Site,  Badiaa  Corporation,  Austia,  TX,  1981. 

Belaa,  B.  A.  and  A.  F.  Ferguson,  Geothezaal  Injection  aad  Production  Veil 
Test  Besults:  Project  Title  -  later  aad  Space  Heating  for  a  College  aad  Hos¬ 
pital  by  Utilizing  Geotheraal  Energy,  Badiaa  Corporation,  Austia,  TX,  1981. 

Belaa,  B.  A.,  et  al.,  Suaasry  of  the  ETSP  Solid  Waste  Disposal  Area  Selec¬ 
tion  aad  Trade-Offs,  Badiaa  Corporation,  Austia,  TX,  1981. 
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Itlu,  I.  A.,  et  tl.i  Iasi ry  of  Piadiags  for  tke  Fatal  Flo*  Aminat  of 
tke  Nor  til  era  Atn,  ladiaa  Corpora  tioo.  AutU,  IX.  lftl. 

Belaa,  B.  A.  ot  si.,  Teekaieal  Not#,  Barlroanoatal  Coaoftroiat  lorooaiag  of 
■iae  Property  ud  Sarroaadiag  Areas  for  Solid  Vaato  Disposal  Sitiag  soar 
Troop,  Texas,  (Barriroaneatal  aeetioa  Task  Loader  sad  aatkored  grooad-weter 
section),  ladiaa  Corpora tioa,  Aaatia,  IX,  If SI. 

ladiaa  Staff,  Belioeaaiag  Applieatioa  -  laaaa  Sxperiaeatal  la- a its  Coal 
Gasification  Projeet,  laaaa,  Vycaiag,  (Provided  analysis  of  aapplied  aqaifer 
paraaeter  valnes  pertaiaiag  to  regieaal  aad  vertical  diatribatioaa  a ad 
raagea  of  applicability),  ladiaa  Corporatioa,  Aaatia,  TX,  19S1. 

ladiaa  Staff,  Conpilatioa  of  laeiroaaeatal  Xaforaation  for  a  Proposed  Ole¬ 
fine  Ccnplex,  Brasoria  Coaaty,  Texas,  (Aatkor  of  groaad-oater  baseliae  aad 
developaeat) ,  Aaatia,  IX,  1911. 

ladiaa  Staff,  Evaluation  of  lydrogeology  aad  Waste  Mans geo eat  Optioas  at 
Teaoro  Alaska  Petr ole on  Company's  Keaai,  Alaska  lefiaery,  (Aatkor  of  hydro- 
geology  aeetioa).  Aaatia,  IX,  19S0. 

Gnytoa,  V.  F. ,  I.  A.  Belaa,  aad  W.  Stevens.  leport  oa  the  Gronad-Water 
Availability  for  Prospective  Coal-Faeled  Electric  Geaeratiag  Station  ia  Ward 
Coaaty.  Texas,  V.  F.  Gaytoa  aad  Associates,  Aaatia,  XI. 

I.  A.  Belaa  aatkored  a  amber  of  Enviroaaeatal  Zapact  Assesaaeats  for  D.  S. 
Military  Iastallatioas  for  the  Department  of  the  Azay,  Federal  lepablic  of 
Geaany. 
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EDUCATION: 

M.S.,  b|iMtria|(  University  of  fiikii|toa,  1972. 

B.S.,  Chemical  Engineering,  Uiiuriitj  of  Vuhlagtot,  1969. 

EXPERIENCE: 

Senior  Pro gran  Manager,  Occupational  Safety  and  Health  Division,  and  Petro- 
lean.  Shale  Oil  and  Tar  Sand*  Progress,  Radian  Corporation,  1980-Present. 

Group  Leader,  Industrial  Hygiene  Services,  Radian  Corporation,  1970-1980. 

Vice-President,  OB  Associates,  Inc .  1976-1978. 

Senior  Industrial  Hygienist,  Vestern  Area  Laboratory  for  Occupational  Safety 
and  Health,  National  Institute  for  Occupational  Safety  and  Health,  1975- 
1976. 

Assistant  Director  of  Prograa  Operations,  Division  of  Technical  Services, 
National  Institute  for  Occupational  Safety  and  Health,’  1974-1975, 

Assistant  Chief,  Haxard  Evaluation  Services  Branch,  Division  of  Technical 
Services,  National  Institute  for  Occupational  Safety  and  Health,  1972-1974. 

Industrial  Hygiene  Engineer,  Technical  Services  Branch,  Division  of  Occupa¬ 
tional  Injury  and  Disease  Control,  Bureau  of  Occupational  Safety  and  Health, 
1969-1971. 

FIELDS  OF  EXPERIENCE: 

As  a  Senior  Program  Manager  associated  vith  Radian's  Occupational  Safety  and 
Health  Division  Mr.  Vandervort  is  responsible  for  prograa  aanegeaent  and 
business  development.  He  serves  as  primary  contact  between  the  client  and 
Radian.  He  coordinates  the  input  from  other  Radian  divisions  on  interdisci¬ 
plinary  programs  and  technically  direots  major  industrial  hygiene  research 
studies  and  service  projects.  He  coordinates  the  development  and  marketing 
of  new  services  and  capabilities  for  occupational  safety  and  health,  petro¬ 
leum,  shale  oil  and  tar  sand  programs.  Mr.  Vandervort  is  currently  manag¬ 
ing:  1)  technical  sampling  and  analyaia  afforts  to  support  product  recovery 
and  mitigation  of  environmental  impacts  caused  by  underground  leaks  of 
refined  petroleum  products;  2)  environmental,  occupational  and  analytical 
services  to  D.S.  Air  Force  bases  located  in  the  central  and  wasters  D.S. ;  3) 
a  NIOSH- sponsored  control  technology  assessment  of  employee  exposure  con¬ 
trols  in  the  petroleos  refining  industry;  4)  as  EPA-IERL  study  to  develop 
methods  for  determining  overall  process  control  capture  effectiveness  for 
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volatile  hydrocarbons  maad  1b  tka  aoatiBga  iadas try;  S)  design  of  aa  envi¬ 
ronmental  aad  par aoaal  oxposare  monitoring  prograa  for  tka  U.t.  Navy  Public 
Work*  Caatar  ia  faa  Diego,  CA;  f)  a  NIOSH-apoasored  daaoaatratloa  of  work- 
plaao  expo  a  are  ooatrols  ia  tka  aoaoadary  load  Melting  industry;  7)  taak 
work  to  aaaaaa  teekaical  aad  oooaoaie  impacts  aaaooiatod  with  regal atory 
aetioaa  by  OSHA;  aad  •)  tka  taakaiaal  aad  oagiaaariag  aapaata  of  aa  EPA/OSBA 
apoaaorad  atady  to  idaatlfy  eooaaaically  feasible  atratagias  for  the  primary 
aad  secondary  lead  iadastrias  to  comply  witk  KPA  aad  OSSA  load  ataadards. 

Mr.  Taadervort  baa  also  raeaatly  provided  tackaical  aad  aaaagarial  aapartisa 
to  tkese  projects:  (1)  iadas trial  lygieao  ba sell  as  atadias  at  five  U.S. 
Any  DAS  CON  facilities;  (2)  biological  aaapliag  aad  aaalyais  for  aeveral 
hundred  employees  of  aa  alactroaics  aaaafactariag  fin;  (3)  aaalysis  of 
poteatial  kazards  aad  dawalopaeat  of  aa  employee  protaetioa  program  for  a 
liqaid  kazardoas  waste  iaciaeratioa  operatioa;  (4)  dawalopaeat  of  kealth  aad 
safety  assessaeats  of  several  proposed  ooal/ligaita  cosversioa  projects;  aad 
(5)  dawalopaeat  aad  presentatioa  of  radiatioa  safety  traiaiag  for  employees 
of  aa  ia  sita  araain  leach  operatioa. 

As  a  Groap  Leader  ia  Mediae's  Occapatioaal  Safety  aad  Mealth  Diwisioa,  Mr. 
Vandereort  was  respoasible  for  the  plaaaiag  aad  teekaical  direetioa  of 
iadas trial  hygiene  aad  safety  projects,  lis  projects  iaeladed:  (2)  Techni¬ 
cal  direction  of  aad  participatioa  ia  eoasaltatlwe  carries*  prowided  to  a 
major  caa  maaaf actarer.  Serwices  aacoapassad:  (a)  workplace  air  aad  bio¬ 
logic  moaitoriag  for  lead;  (b)  evaluation  aad  aaalysis  of  engineering  con¬ 
trol  systems;  (c)  lead  hazard  aad  respiratory  protection  training;  (d) 
establishment  of  a  comprehensive  medical  surveillance  prograa;  aad  (e) 
initiation  of  new  recordkeeping  systems.  (2)  Technical  direction  of  aad 
participation  ia  a  control  feasibility  study  of  a  lead-acid  battery  manu¬ 
facturing  plant.  The  study  involved  identification  of  all  sources  of  lead 
emissions  into  the  workplace,  aaalysis  of  work  practices,  aad  recommendation 
of  cost  estimates.  (3)  Design  review  of  a  new  secondary  lead  smelting 
complex  from  aa  industrial  hygiene  staadpoiat.  Activities  involved  identi¬ 
fication  of  emission  sources,  specification  of  coatrol  devices,  work  prac¬ 
tices,  etc.  (4)  Study  of  the  fogging  characteristics  of  full-facepiece  air- 
purifying  respirators  ia  use  at  a  auclear  waste  processiag  sad  disposal 
reservation.  (5)  Task  leader  of  a  Phase  Z  study  to  assess  the  potential 
impact  of  a  aew  workplace  regulatioa  for  cadaita.  (4)  Task  lesder  ia  a 
project  jointly  funded  by  EPA  aad  OSHA  to  identify  economically  feasible 
control  alternatives  to  attsia  compliance  with  the  EPA  aad  OSHA  lead  stan¬ 
dards  ia  the  primary  aad  secondary  smeltiag  industries.  (7)  Technical 
diractor  of  aa  EPA/NIOSH  project  to  demonstrate  flash  agglomeration  of  flue 
dust  at  a  D.S.  secondary  lead-smelter.  (S)  Preparation  of  safety  informa¬ 
tion  profiles  for  NIOSH  covering  lead-acid  battery  manuf acturing,  petrol  e« 
refinery  turnaround,  aad  liquid  petrolen  project  transfer  operations.  (9) 
Technical  supervision  of  numerous  industrial  hygieae  sampling  aad  analytical 
projects  to  private  clients. 
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Aa  Vica-Prasidaat  of  SB  Associates,  lac.,  Mr.  Vandervort  was  responsible  for 
tbs  plaaaiag,  direction,  sad  implementation  of  industrial  hygiene /saf sty  and 
environmental  health  activities.  His  projects  included  the  following:  (1) 
Technical  direction  of  a  NIOSH- funded  control  technology  assessaent  of  the 
secondary  non-ferrous  saelting  industry.  This  study  involved  sir  ssapling 
sad  analysis,  work  practice  observation,  and  engineering  control  evaluation. 
Included  in  this  project  vas  a  source  test  and  industrial  hygiene  evaluation 
of  the  Paul  Bergsoe  and  Sons  A/S  secondary  lead  saelter  in  Glostrup, 
Denmark.  (2)  Technical  direction  of  industrial  hygiene  studies  of  Corps  of 
Engineer  project  sites  in  the  (hiahs  District.  Studies  included  walk-through 
and  follow-up  survey a,  sampling  and  analysis,  and  rsconaendations  for  hazard 
control.  (3)  Key  input  to  the  preparation  of  the  OSBA  economic  impact 
stateaent  for  lead  and  subsequent  participation  in  public  hearings  end 
analysis  of  the  hearing  record  concerning  feasible  engineering  controls. 
(4)  Preparstion  of  several  chapters  of  a  cost  estimating  annual  for  use  in 
performing  regulstory  analyses  of  OSHA  standards.  (5)  Performance  of  an 
industrial  hygiene  assessaent  of  need  study  for  North  Slope  oil  production 
and  pipeline  production  factilities.  (6)  Industrial  hygiene  studies  at 
EPA's  laboratories  in  Denver,  CO  which  perform  pesticide  analysis.  (7) 
Participation  in  the  OSHA-NEP  foundry  consultation  program.  (8)  Technical 
direction  of  industrial  hygiene  studies  of  refining  shsle  oil  using  a  com¬ 
mercial  petrolen  refining  unit.  (9)  Development  of  training  materials  to 
OSHA  industrial  hygienists  and  compliance  safety  and  health  officers.  (10) 
Development  and  presentation  of  health  and  safety  training  courses  for  the 
U.S.  Forest  Service,  the  Tennessee  Valley  Authority,  and  the  National  Park 
Service. 

At  WALOSH,  Mr.  Vandervort  served  as  chairman  of  a  technical  group  responsi¬ 
ble  for  the  employee/eaployer/pbysician  informational  aspects  of  the  joint 
NIOSH-OSHA  SCP  program  to  develop  occupational  safety  and  health  standards 
to  supplement  the  1910.1000  air  contaminant  standards.  This  work  involved 
comprehensive  development  and  review  of  information  dealing  with  health 
hazard  characteristics,  emergency  first  aid  procedures,  respirators,  and 
protective  clothing,  monitors  and  measurement  procedures,  and  miscellaneous 
substance-specific  precautions  and  considerations. 

In  earlier  work  at  NIOSH,  Mr.  Vandervort  dealt  with  planning,  budgeting,  and 
personnel  activities.  He  assisted  in  the  direction  of  a  division  responsi¬ 
ble  for  provision  of  technical  information  and  assistance,  evaluation  of 
health  and  safety  hazards,  and  consultation  serviees. 

HONORARY  AND  PROFESSIONAL  SOCIETIES: 

Certified  in  the  Comprehensive  Practice  of  Industrial  Hygiene  by  the  Ameri¬ 
can  Board  of  Industrial  Hygiene,  No.  903. 

Certified  Safety  Professional,  Board  of  Certified  Safety  Professionals  of 
the  Americas,  No.  5328. 
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li|iit«r(4  Professional  Safety  k|laa«r,  State  of  Cal  if  oral  a.  No.  1027. 

Member  of  the  karlcit  Iadma trial  %|iaaa  Association  (Natiomal  ud  Local) 
end  tie  American  Academy  of  Industrial  Eygi one. 

P1BLI  CATIONS : 

All  cot  t.  6.  A.,  K.  Vaadervor  t,  J.  V.  Messiah.  Fractieal  Coaaiderationa  for 
tka  Protaetioa  of  Personnel  During  tha  Gathering,  Transportation,  Storage 
and  Analysis  of  Ssaples  fro*  Bazardons  Taata  Sitas.  Proceedinga  from  tha 
National  Confaranoa  on  Management  of  Ducontrolled  Hazardooa  Vaata  Sitaa. 
October  28-30,  1981.  Washington,  D.C. 

Vandervort,  X. ,  and  K.  Schvitzgabal.  Oanonstration  of  Laad  Controls  at  the 
Bast  Pann  Mannfaetnring  Company  Secondary  Laad  Snelter.  Proceedinga  of  the 
USEPA  Syaposiaa  on  Environmental  Control  in  Nonferrona  Metals  Industries, 
April  26-30,  1981.  (Proceedings  in  preparation). 

Schvitzgabal,  X.,  and  X.  Vandervort.  Emissions  and  Emission  Controls  at  a 
Secondary  Lead  Snelter.  D.S.  Environmental  Projection  Agency,  IEEL.  Draft 
final  report,  January  9,  1981.  (Procaedings  in  preparation) . 

Colaaian,  X.  T.,  Jr.,  and  X.  Vandervort.  Evaluation  of  the  Paul  Bergaoe 
Agglomeration  Furnace  and  Best  Managenent  Practices  at  a  Secondary  Laad 
Shelter.  Proceedings  of  the  International  Symposims  on  Laad,  Zinc,  and  Tin 
1980.  1MS-AIME  World  Syaposiaa  on  Metallurgy  and  Environmental  Control. 
February.  1980. 

Coleman,  X.  T.  Jr.  and  X.  Vandervort  (principal  investigators).  Control 
Technology  Assessment  -  The  Secondary  Nonferrous  Smelting  Industry.  D.S. 
Department  of  Health,  Education,  and  Welfare.  DBBS  (NIOSH)  Publication 
No.  80-143.  October  1980. 

Coleman,  X.  T. ,  Jr.,  and  X.  Vandervort  (principal  investigators).  Process 
end  Occupational  Safety/Health  Catalogue  -  Secondary  Nonferrous  Smelting 
Industry.  D.S.  Department  of  Health,  Education,  and  Welfare,  NIOSH.  July, 
1979.  NIOSH  Contract  No.  210-77-0008. 

Vandervort,  X.  Safety  Information  Profiles:  SLI  Battery  Manufacturing, 
Petroleum  Refinery  Turnaround,  and  Liquid  Transfer  Operations  -  Petroleum 
Products.  D.S.  Department  of  Health,  Education,  and  Welfare,  NIOSH.  April 
1979.  NIOSH  Contract  No.  210-78-0130. 

Vandervort,  X.,  and  X.  J.  Broadwater.  Industrial  Hygiene  Studies  at  Corps 
of  Engineer  Project  Sites.  D.S.  Army  Corps  of  Engineers,  Ghaha  District. 
August  19,  1978.  Contract  No.  DACW45-77-C-0U3 . 
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Burton,  D.  J.,  B.  Vandervort,  et  al.  Standardised  Coat  Estimating  Guide¬ 
lines  to  Assist  in  the  Preparation  of  Begulatory  Analyses  (BA).  D.S.  Depart¬ 
ment  of  Labor,  OSHA.  (July  14,  1978)  Contract  No.  J-9-F-6-0227 . 

Burton,  D.  J.,  Vandervort,  et  al.  Technical  Feasibility  Asseaaaent  for  the 
Permanent  Lead  Standard  Based  Upon  the  Hearing  Becord.  D.S.  Department  of 
Labor,  OSHA.  (December,  1977)  Contract  No.  J-9-F-6-0227,  Task  III. 

Vandervort,  B.  and  S.  M.  Brooks,  K.  D. :  Investigation  of  Polyvinyl  Chlor¬ 
ide  Film  Thermal  Decomposition  Products  and  Occupational  Illness.  I.  Envi¬ 
ronmental  Exposures  and  Toxicology.  J.  Oecup.  Med.,  19:188-191,  1977. 

Brooks,  S.  N.,  and  B.  Vandervort:  Investigation  of  Polyvinyl  Chloride  Film 
Thermal  Decomposition  Products  and  Occupational  Illness.  II.  Clinical 
Studies.  J.  Occup.  Med.,  19:192-196,  1977. 

Burton,  D.  J.,  A.  A.  Adams,  B.  Vandervort,  et  al:  Technical  Feasibility, 
Cost  of  Compliance  and  Economic  Impact  Assessment  of  the  Proposed  Standard 
for  Lead  for  Selected  Industries.  D.S.  Department  of  Labor,  OSHA,  February, 
1977.  Contract  No.  J-9-F-6-0227,  Task  I. 

Chapter  of  Instructors  Manual:  Occupational  Health  Training  Course,  Intro¬ 
duction  to  Industrial  Hygiene,  D.S.  Department  of  Labor,  OSHA  (to  be  pub¬ 
lished).  Contract  No.  J-9-F-6-0155. 

o  Control  of  Airborne  Hazards  and  Bespiratory  Protective 
Devices:  B.  Vandervort  and  D.  7.  Burton 

Chapters  of  Instructors  Manual:  Occupational  Health  Training  Course,  Health 
Hazard  Recognition,  D.S.  Department  of  Labor,  OSHA  (to  be  published). 
Contract  No.  J-9-F-6-0155 . 

o  Battery  Mannfcturing:  B.  Vandervort 
o  Paint  Spray  and  Dip:  R.  Vandervort  and  K.  Broadwater 

Chapters  of  Instructors  Manual:  Occupational  Health  Training  Course  for 
Compliance  Safety  and  Health  Officers,  D.S.  Department  of  Labor.  OSHA, 
December,  1976.  Contract  No.  J-9-F-6-0124. 

o  Control  of  Airborne  Hazards:  D.  J.  Burton  and  R.  Vandervort 
o  Recognition  of  Health  Hazards:  R.  Vandervort  and  D.  J.  Burton 
o  Practical  Field  Applications:  D.  J.  Burton  and  R.  Vandervort 

-  Lead  -  Mercury 

-  Carbon  Monoxide  -  Silica 

-  Asbestos  -  Machine  Shop 
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o  Practical  Applications  luiioa,  Noiss  Itaiuaeat  and  Labora¬ 
tory  :  t.  Vandervort 

Vandervort,  E. ,  aad  8.  E.  Sbaaa,  M.  D.  Isocyanates  ia  Plasties  Naaaf actor- 
lag,  Traasaetioas  of  the  Thirty-Sixth  Aaaaal  Meeting  of  tha  Aaaricaa  Con- 
far  anca  of  6otamiattl  ladastrial  Hygienists,  Miaai  Beach,  Florida,  May  12- 
17.  1*74. 


Lowry,  L.  K. ,  B.  Vandervort  aad  P.  L.  Polakoff,  M.  D.  Biological  Iadicators 
of  Occapatioaal  Exposures  to  Triehl or ethyls as.  Journal  of  Oceapatioaal 
Medicine.  16: 98-101,  1*74. 

Priaaxy  anthor  of  aore  than  twenty  detailed  industrial  hygiene /medical  NIOSE 
Health  Haxard  Evaluation  Determination  Eeports  aad  other  siailar  evaluation 
reports. 

Vandervort,  B. ,  D.  B.  Hunt,  A.  V.  Sivonsoa,  D.  J.  Barton,  and  B.  T.  Hughes. 
Engineering  Improvements  aad  Pine  Dust  Aggloaeration  at  a  Secondary  Lead 
Saelter.  American  Industrial  Hygiene  Conference,  1981,  Portland,  Oregon. 

Vandervort.  B.  and  K.  Scbvi tzgebel.  Demonstration  of  Lead  Controls  at  the 
East  Pena  Mannf acturing  Company  Secondary  Lead  Saelter.  U.S.  Environmental 
Protection  Agency  Symposium  on  Environmental  Control  ia  Nonferrons  Metals 
Industries.  April  26-30.  1981,  San  Diego,  California. 

Vandervort,  B.,  B.  T.  Coleman,  Jr.  and  D.  J.  Burton.  Health  Hazard  Control 
Technology  Assessment  of  the  Secondary  Non-Ferrous  Smelting  Industry.  NIOSH 
Symposium  on  Occnpstional  Health  Hazard  Control  Technology  in  the  Foundry 
and  Secondary  Non-ferrons  Smelting  Industries,  December  12,  1979.  Chicago, 
Illinois. 

Craig,  A.  B.,  Jr.,  B.  T.  Coleman,  Jr.,  B.  Vandervort  and  D.  J.  Burton. 
Environmental  aad  Occupational  Protection  in  the  Secondary  Lead  Industry. 
NIOSH  Symposium  on  Occupational  Health  Hazard  Control  ia  the  Foundry  and 
Secondary  Non-ferrons  Smelting  Industries,  December  12,  1979.  Chicago, 
Illinois. 

Burton,  D.  J.,  B.  Vandervort,  J.  Hoover  aad  J.  A.  Gideon.  Engineering  and 
Other  Exposure  Controls  Associated  with  a  European  Secondary  Lead  Smelting 
Blast  Furnace.  American  Industrial  Hygiene  Conference,  1979.  Chicago, 
Illinois. 

Gideon,  J.  A.,  B.  Vandervort,  D.  J.  Burton,  and  J.  Hoover.  Assessment  of 
Control  Technology  for  Non-ferrous  Smelters.  American  Industrial  Hygiene 
Conference,  1979  -  Poster  Session,  Chicago,  Illinois. 


09/15/83 


Bobert  Vaaderrort 


Vaadarrort,  I.  aad  S.  E.  Shaaa,  M.  D.  Isocyanates  in  Plastics  Maanfactor- 
iag.  American  Industrial  Hygiene  Conference,  1974,  Miaai,  Florida. 

Vaadarwort,  K.  Practical  Air  Flow  Measnreaents  in  the  Industrial  Env iron- 
neat.  Paper  presented  at  the  National  Bnrean  of  Standards  Conference  of 
Flow  Measareneats  as  Ealated  to  National  Needs,  February,  1974. 


ANN  E.  ST.CLAIR 


EDUCATION: 

M.A. ,  Geological  Sciences,  The  University  of  Texas  at  Austin.  1979. 

B.A. ,  Geology,  Trinity  University,  1973. 

EXPERIENCE: 

Department  Head,  Radian  Corporation,  1982-Present 
Group  Leader,  Radian  Corporation,  1979-1982. 

Senior  Geologist,  Radian  Corporation,  1980-Present. 

Staff  Geologist,  Radian  Corporation,  1978-1980. 

Research  Scientist  Associate,  The  University  of  Texas  at  Austin,  Bureau  of 
Economic  Geology,  1975-1978. 

Research  Scientist  Assistant,  The  University  of  Texas  at  Austin,  Bureau  of 
Economic  Geology,  1973-1975. 

FIELDS  OF  EXPERIENCE: 

At  Radian,  Ms.  St.Clair  has  had  extensive  experience  in  studies  relating  to 
ground-water  geology,  waste  disposal,  and  environmental  impacts.  Her  work 
has  included  acquisition  of  data  on  ground  water,  assessment  of  water  qual¬ 
ity  impacts,  and  compilation  and  interpretation  of  geologic  data  including 
geophysical  and  core  logs,  and  evaluation  of  impacts  of  waste  disposal  and 
other  activities.  In  hazardous  waste  studies  her  work  has  also  involved 
evaluation  of  remedial  action  alternatives  and  interface  with  engineers, 
chemists  and  other  specialists  regarding  various  aspects  of  hazardous  waste 
investigations  including  engineering  design  and  cost  of  remedial  action, 
control  of  emissions  and  odors,  and  waste  characteristics.  As  Department 
Head  at  Radian  Ms.  St.Clair  supervises  the  work  of  geologists,  hydrolo¬ 
gists,  and  ecologists  and  has  management  and  technical  review  responsibility 
for  programs  in  these  technical  areas. 

Ms.  St.Clair  is  Project  Director  for  the  second  phase  of  a  continuing  study 
at  the  McColl  hazardous  waste  site  in  the  Los  Angeles  area.  In  this  phase, 
data  collected  in  Radian's  Phase  1  field  investigation  of  the  site  are  being 
evaluated  and  used  in  the  selection  and  design  of  the  remedial  action  plan 
for  the  site.  The  site,  which  is  located  adjacent  to  a  residential  and 
recreational  area,  contains  various  hydrocarbon  wastes,  principslly  acidic 
refinery  sludges  and  drilling  mnds.  Control  of  volatile  emissions,  odors. 
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•ad  tki  potential  for  oontaainati oa  of  sarfacs  water  and  groaad  water  are 
being  addressed  ia  the  reaedial  aetioa  design.  The  design  aast  aeet  strict 
criteria  regarding  expo sure  to  eontaaiaants  both  dnriag  reaedial  action 
iaplaaeatatioa  and  over  the  long  term. 

■s.  St.Clair  has  aajor  responsibility  for  stadias  being  perfozaed  at 
several  aacoatr oiled  haxardons  waste  sites,  iaeladiag  sites  ideatified  as 
priority  sites  for  reaedial  action  andsr  Snperfnnd.  She  is  Project  Director 
for  a  study  to  evaluate  ground-water  eoaditions  at  a  Super fund  site  ia  up¬ 
state  New  York  which  was  used  for  disposal  of  wastes  frea  a  aetsl  plating 
operation.  The  study  includes  installation  of  aoaitor  wells  and  test 
borings  and  collection  of  soil  and  ground-«ater  saaplss  in  order  to  define 
the  presence  or  extent  of  subsurface  eontaaination.  Based  oa  the  results  of 
the  field  investigation,  reeoaaendstions  for  further  study  or  reaedial 
action  will  be  developed.  During  the  course  of  this  progrsa,  Ms.  St.Clair 
has  been  involved  in  initial  site  evaluation  and  data  collection,  develop- 
aent  of  a  site  field  progrsa,  and  interface  with  state  and  federal  regula¬ 
tory  agencies. 

For  the  Lipari  landfill  Snperfnnd  site  near  Pita  an.  New  Jersey,  Ms. 

St.Clair  is  responsible  for  coordinating  a  variety  of  technical  activities 
as  support  to  EPA  Begion  II.  The  site  contains  a  variety  of  industrial 
wastes,  of  which  several  volatile  organic  cheaieals  known  to  be  extrsaely 
hazardous  are  of  priasry  concern.  Leachate  seeps  enter  surface  streaas 
adjacent  to  the  site  and  have  resulted  ia  a  ban  on  fishing  and  boating  in  a 
lake  1000  feet  dovnstreaa.  Ms.  St.Clair  has  overall  responsibility  for 
coordinating  the  following  activities  at  this  site  —  cost-effectiveness 
evaluation  of  32  reaedial  action  alternatives,  preparation  of  an  Environ- 
aentsl  Information  Document  assessing  the  environmental  impacts  of  reaedial 
action  alternatives,  definition  of  baseline  conditions  and  design  of  a  long¬ 
term  monitoring  prograa  on  the  lake,  and  a  treatability  study  of  the  land¬ 
fill  leachate.  For  all  these  activities  Ms.  St.Clair  is  the  principal 
interface  with  EPA  and  has  priasry  technical  review  and  management  respozt- 
sibil ity . 

In  a  stndy  for  the  EPA  Municipal  Environmental  Research  Laboratory,  Ms.  St. 
Clair  is  supervising  development  of  s  methodology  for  conducting  evaluations 
of  cost-effectiveness  of  reaedial  actions  St  uncontrolled  hazardous  waste 
sites.  Under  the  Comprehensive  Environmental  Response,  Compensation  and 
Liability  Act  (Superfund),  reaedial  actions  conducted  at  Snperfnnd  sites 
must  be  demonstrated  to  be  cost-effective.  The  study  involves  review  of 
technical  and  cost  data  on  reaedial  technologies,  evaluation  of  methodolo¬ 
gies  for  cost-effectiveness  and  related  types  of  analyis,  assessment  of 
impacts  of  time  and  discount  rates  on  the  evaluation,  and  development  of  the 
analytical  framework  and  guidance  manual  to  be  used  by  decision  makers  in 
selecting  reaedial  measures. 
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Ms.  St.Clair  baa  baan  a  key  participant  in  Radian's  activities  related  to 
collection  of  insurance  underwriting  information  for  Environmental  Impair¬ 
ment  Liability  (EIL)  Insurance.  Sbe  has  worked  closely  with  Radian's  parent 
company,  Hartford  Steam  Boiler  Inspection  and  Insurance  Company  (HSB)  in 
developing  procedures  for  collection  of  technical  and  engineering  under¬ 
writing  information  and  functions  in  a  Quality  Assurance  role  by  reviewing 
results  of  all  Radian  investigations  of  this  type.  In  1981  Ms.  St.Clair 
was  Project  Director  for  a  risk  assessment  of  three  power  plants  in  the 
Boston  area.  The  study  involved  brief  site  visits  and  review  of  corporate 
and  regulatory  agency  files  in  order  to  assess  the  potential  for  gradual 
environmental  impairment  as  a  result  of  plant  activities.  The  study 
included  assessment  of  ground-water  conditions,  waste  management  practices, 
hazsrdousness  of  materials  used  on-site,  population-at-risk,  and  corporate 
approach  to  environmental  matters.  A  report  was  prepared  containing  infor¬ 
mation  for  use  in  underwriting  Environmental  Impairment  (EIL)  Insurance. 

During  1981.  Ms.  St.Clair  was  Project  Director  for  a  large  program  to 
develop  a  waste  management  strategy  for  the  Wyoming  Coal  Gasification  Pro¬ 
ject.  The  program  involved  chemical  and  physical  analysis  and  regulatory 
classification  of  power  plant  and  gasification  wastes  and  organic  bypro¬ 
ducts.  Based  on  the  results  of  the  testing,  recommendations  were  made  for 
treatment  and  disposal  of  wastes  to  meet  applicable  regulatory  requirements. 
In  addition,  the  study  included  column  leaching  studies  to  assess  impacts  of 
mine  disposal  of  plant  wastes,  evaluation  of  ground  water  impact  of  disposal 
facilities  at  the  plant  site,  and  preparation  of  applicable  state  and 
federal  permit  applications. 

In  1980-81.  Ms.  St.Clair  was  Project  Director  for  a  program  to  evaluate 
waste  disposal  practices  and  ground-water  conditions  at  a  large  petroleum 
refinery  in  Kenai,  Alaska.  The  study  focused  on  development  of  a  long-term 
waste  management  strategy  for  disposal  of  refinery  wastes,  principally  API 
separator  bottoms  and  crude  tank  bottoms,  which  have  been  designated  as 
hazardous  wastes  nnder  RCRA.  Initially  Ms.  St.Clair  supervised  design, 
installation  and  sampling  of  ground-water  monitoring  wells  in  the  vicinity 
of  existing  disposal  sites  in  order  to  assess  the  water-quality  impacts  of 
past  disposal  practices.  Samples  of  all  refinery  waste  streams  and  wastes 
from  existing  pits  were  characterized  for  the  purpose  of  developing  a  plan 
for  closure  of  existing  pits  and  an  ultimate  waste  management  plan.  Options 
were  evaluated  with  respect  to  technical  feasibility  (particularly  in  light 
of  climatic  factors),  environmental  acceptability,  regulatory  compliance, 
and  economics. 


In  1979,  Ms.  St.Clair  was  Project  Director  for  an  investigation  of  soil / 
ground-water  contamination  and  remedial  action  at  a  pesticide  formulstion 
facility  in  north  Texas.  The  study  was  aimed  at  evaluating  possible  contsm- 
ination  from  underground  waste  storage  tanks  suspected  of  leaking.  Ms.  St. 
Clair  initially  conducted  aampling  of  soils  in  the  vicinity  of  the  tanks  to 
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ItUniu  if  lMkifi  Bad  occurred.  Ska  also  designed  and  supervised 
installation  of  a  network  of  ground -vater  monitoring  valla  la  order  to 
evalaate  ground— water  flo*  at  tka  slta  aad  to  aaaaaa  water-quality  iapacts 
of  tka  aaapaetad  leakage.  Darlag  drilling,  a ore  aaapiaa  vara  takaa  la  both 
tka  aaaatarated  aad  aataxatod  goao  for  Aiaital  aaalyeia.  da.  St.Clair 
parfoxaad  alag  toata  oa  tka  valla  to  provide  data  oa  aquifer  proportiaa. 

Ska  alao  eaperriaed  lafiltratioa  toata  ia  ardor  to  evaluate  tke  surface 
iafiltratioa  eoaditioaa  aad  to  qualitatively  aaaeaa  tke  potential  for 
leaekate  geaeratioa.  Baaed  apoa  tke  reaulta  of  tkia  study.  recoaaeadation* 
vere  aade  for  farther  atadiea  aad  poaaible  raaedial  aetioaa. 

Ia  a  atady  to  deterviae  iapaeta  of  a  prodaet  apill  at  a  Solveat  Befiaed  Coal- 
XI  deaoastratioa  plaat  la  Fort  Levis,  Vaakiagtoa,  Me.  St.Clair  vaa  respon- 
aible  for  portioaa  of  tke  groaad-vater  evalaatioa.  laeladiag  laatallatioa  of 
aoaitoriag  valla,  aeaaaraaeata  of  voter  levels,  aad  iaterpreta tioa  of  hydro- 
logic  aad  ekeaioal  data.  She  vaa  alao  iavolved  ia  laterfaeiag  with  atate 
regulatory  ageaciea. 

Ns.  St.Clair  vaa  Project  Director  of  a  atady  for  EPA  Begioa  III,  evaluatiag 
the  auitability  of  load  around  the  Ckoaviek  Paver  Statioa  aear  Pitteburgh. 
Pennsy lvaaia,  for  diapoaal  of  eoal  oak  aad  scrubber  aladge.  Tke  atady  vaa 
conducted  as  technical  support  for  eaforeeaeat  actions  brought  by  EPA  Begioa 
III  concerning  alleged  violations  of  air  amissions  regulations  froa  tke  coal- 
fired  pover  plaat.  Ia  tke  event  that  installation  of  80t  a crabber a  vaa  to 
be  required  by  EPA.  this  study  vaa  aaderakea  to  docneat  tke  availability  of 
land  for  disposal  of  vaates  froa  the  scrubbers.  During  tke  study,  Ms.  St. 
Clair  supervised  a  aul tidiseiplinary  teas  evaluatiag  tke  kydrogeology, 
transports tioa.  land  use,  ecology,  aad  ecoaoaic  factors  affecting  tke 
acceptability  of  sites  ia  tke  vicinity  of  the  plaat  for  disposal  of  vastes. 

In  a  study  for  EPA  Begioa  VII,  Ms.  St.Clair  supervosed  several  protraas 
concerned  vith  suitability  of  soils  for  septic  tanks  aad  nitrate  coataar- 
ination  of  ground  vater  ia  Missouri.  Ms.  St.Clair  supervised  technical 
efforts  on  three  programs.  Oae  prograa  iavolved  detailed  soils  napping  aad 
field  ezaaination  of  septic  tank  failures  in  Greene  County,  Missouri,  and  in 
order  to  develop  a  septic-tank  suitability  asp.  Another  study  focused  on 
deternination  of  any  relationships  betveen  vater  veil  construction  practices 
aad  occurrence  of  ground  vater  contaainatioa  ia  Hovel 1  County,  Missouri.  It 
involved  a  field  survey  for  saapliag  of  ground  vater  and  for  obtaining 
information  on  veil  construction.  A  third  progran  vas  conducted  to  develop 
a  regional  nap  of  nitrate  concentrations  ia  ground  vater  ia  the  four-state 
area  of  EPA  Begioa  VII.  In  addition  to  development  of  technical  reports  for 
each  of  these  studies,  reports  vere  prepared  for  lay  readers. 

Ms.  St.Clair  vas  Project  Director  for  a  feasibility  and  site  selection 
study  for  an  ia-situ  gasification  project  utilizing  Tezas  lignite.  Tke 
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study  focused  on  evaluation  of  environmental  faotora  that  night  affaet  pro¬ 
ject  feasibility.  Me.  St.Clair  was  involved  in  overall  project  ooordina- 
tion  as  veil  as  studies  related  to  environmental  and  hydrologic  conditions 
at  several  candidate  aitea. 

As  a  research  associate  at  the  Bareaa  of  Beoaonic  Geology,  Ms.  St.Clair 
vas  involved  in  numerous  studies  requiring  collection  and  interpretation  of 
geologic  data,  saapling  and  eheaical  analysis  of  ground  water,  and  evalua¬ 
tion  of  environnental  and  engineering  iapacta  of  nan's  activities.  She  vas 
responsible  for  the  preparation  of  naps,  technical  reports,  and  presenta¬ 
tions,  as  a  part  of  these  programs. 

PROFESSIONAL/ TECHNICAL  SOCIETIES: 

American  Institute  of  Profession  Geological  Scientists,  Certified 
Professional  Geological  Scientist  4741;  National  Veter  Veil  Association, 
Ground  Vater  Technology  Division;  Geological  Society  of  America;  Austin 
Geological  Society. 

PUBLICATIONS : 

Radian  Corporation.  "Evaluating  Cost-Effeetivenesa  of  Remedial  Action  at 
Uncontrolled  Hazardous  Vasts  Sites,"  Draft  Methodology  Manual,  January  1983. 

St.Clair.  A.  E. ,  McCloskey.  M.H. ,  and  Sherman,  J.  S.  "Development  of  a 
Framework  for  Evaluating  Cost-Effectiveness  of  Remedial  Actions  at 
Uncontrolled  Hazardous  Vaste  Sites".  Proceedings,  Third  National  Conference 
on  Management  at  Uncontrolled  Hazardous  Vaste  Sites,  Vashington,  D.C., 
December  1982. 

Radian  Corporation.  "Draft  Environmental  Information  Document  for  Remedial 
Actions  at  the  Lipari  Landfill,  Pitman,  New  Jersey,"  July  1982. 

Radian  Corporation,  "Cost-Effectiveness  Assessment  of  Remedial  Action 
Alternatives,  Lipari  Landfill,"  Revised  Draft  Report,  June  1982. 

St.Clair,  A.E. ,  et  al.,  "Environmental  Compliance  Review  and  Risk  Assess¬ 
ment  for  Selected  New  England  Electric  System  Power  Stations,"  Final  Report, 
December  1981. 

Radian  Corporation,  "Preliminary  Conceptual  Plan  for  Solid  Vaste  Management 
at  the  Vyoming  Coal  Gasification  Project,"  submitted  to  VyCoalGas.  Inc., 
February  1981. 
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ladian  Corporation.  "Mosul ts  of  Vast*  Analyses  and  Prel iainary  Eacoaaaada- 
tioa  of  a  fast#  Management  Strategy  at  Toaero  Alaska's  Eaaai  Befinery, * 
December  1980 . 

St.Clair.  A.E. »  ot  al..  "Evaluation  of  Eydrogeology  sad  Vasts  Management 
Optioaa  at  Tssoro  Pstrolsaa  Corporation's  Eaaai.  Alaska  Befinery,"  November 
1»S0. 


St.Clair.  A.E. ,  at  al..  "California  Hoary  Oil  Production,"  Eadiaa  Corpora¬ 
tion  roport  to  tka  California  Bnsrgy  Conies  ion.  Nor  saber  1880. 

St.Clair.  A.E. .  at  al.«  "Tbe  Availability  of  Vastara  Coal  for  California 
Use,"  Final  Eeport  to  tka  California  Energy  Coni ss ion,  Jaaa  1980. 

St.Clair,  A.E. .  at  al.,  "Freliaiaary  Fatal  Flaw  Analysis  for  Siting  a 
Gasification  Plant  in  Panola  Coanty.  Texas,"  May  1980. 

St.Clair,  A.E. ,  at  al.,  "An  Investigation  of  Potential  Soil/Groaad-Vater 
Coataaination  at  a  Pesticide  Formulation  Facility  in  North  Texas.  Pkasa  II," 
Orsft  Eeport,  April  1980. 

St.Clair,  A.B. .  and  l.L.  Parr.  "A  Pr el iainary  Investigation  of  Potential 
Soil/Gronad-Vater  Coataaination  at  a  Pesticide  Foranlation  Facility  in  North 
Texas."  Phase  I  Final  Eeport,  October  1979. 

Eadiaa  Corporation. "Prel iainary  Environaeatal  Assessaent  for  a  Proposed 
Olefins  Coaplex,  Brazoria  County.  Texas,"  Angnst  1979. 

Griasbav,  T.V.,  J.L.  Msckin,  J.B.  Ease,  A.E.  St.Clair,  and  F.H.  Sheffield, 
"Hydrology  Belated  Begnlatory  Bisks  for  Lignite  Mining  at  a  Prospect  in 
Eastern  Texas  and  Western  Louisians,"  July  1979. 

George,  F.M. ,  et  al.,  "Assessaent  of  Gulf  Coast  Lignite  Marketability," 

Final  Eeport,  August  1980. 

Garner.  L.E. ,  A.E.  St.Clair,  and  T.J.  Evans,  "Mineral  Be sources  of  Texas 
(asp)."  Bureau  of  Econoaic  Geology,  University  of  Texas,  Austin,  1979. 

St.Clair,  A.E. ,  "Mineral  Lands  in  the  City  of  Dallas:  Bureau  of  Econoaic 
Geology,"  University  of  Togas,  Austin,  Geological  Circular  78-1,  1978. 

St.Clair,  A.E. ,  T.J.  Evans,  and  L.E.  Garner,  "Energy  Eesources  of  Texas 
(asp),"  Bureau  of  Econoaic  Geology,  University  of  Texas  Austin,  scale 
1:1,000,000,  1976. 
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St.Clair.  A. E. .  C.V.  Proctor,  V.L.  Fiaher,  C.T.  Kraitler  and  J.B.  McGowan, 
"Land  and  Vatar  Basonrcas,  Honeton-Galveaton  Area  Conneil,"  Bnraan  of 
Boonoaic  Geology,  Uniweraity  of  Texaa,  Ana tin.  Land  Kaaonrcaa  Laboratory  Map 
Sariaa,  25  p.,  4  aapa,  aeala  1:125,000,  1975. 
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EDUCATION: 

M.S.,  Civil  Engineering,  University  of  California,  Berkeley,  1974. 

M.S.,  Hydrology,  University  of  Arisons,  Tee eon,  1968. 

B.S.,  Hydrology,  University  of  Arisons,  Tseson,  1967. 

EXPERIENCE: 

Senior  Engineer  end  Group  Lender,  lsdisn  Corporstion,  1982-Present. 

Senior  Engineer,  Rsdisn  Corporstion,  Austin,  TX,  1978-1982. 

Hydrologist.  U.S.  Any  Environaentsl  Hygiene  Agency,  1973-1978. 

Research  end  Technicsl  Operations  Officer,  U.S.  Any  Engineer  Nuclear 
Cratering  Gronp,  1969-1971. 

Graduate  Student  in  Reaearch,  University  of  Arisons,  Tueson,  1968. 

FIELDS  OF  EXPERIENCE: 

Mr.  Little  is  currently  s  Senior  Engineer  and  Group  Leader  with  a  uajor 
technical  specialty  in  ground-vater  pollution  studies.  He  has  served  as 
Project  Director  and  field  aianager  for  a  large-ml tidisciplinary  character¬ 
ization  of  an  abandoned  hazardous  waste  disposal  site  in  southern 
California.  The  waste  uaterials  consist  of  acid  petroleum  refinery 
sludges.  Major  areas  of  investigation  were:  chenical  characterisation  of 
surface  soils,  wastes  and  geologic  Materials  beneath  the  wastes; 
quantification  of  sulfur  dioside  and  hydrocarbon  eaissions  both  froa  the 
undisturbed  site  and  froa  a  variety  of  site  disturbances;  and  deteraination 
of  the  chemical  quality  of  ground  water  beneath  the  site.  Mr.  Little  was 
responsible  for  aanaging  the  field  operations  and  supervising  report 
preparation. 

Mr.  Little  has  served  as  assistant  Project  Director  and  field  Manager  for  an 
investigation  of  the  ground-water  quality  impact  of  a  spill  of  a  coal- 
distillate  liquid  at  an  SRC  pilot  plant  near  Tacoma,  Washington.  The  study 
involved  detailed  coring  to  establish  the  locstion  snd  extent  of  unsaturated 
zone  contamination  and  designing  and  constructing  a  series  of  ground-vster 
monitoring  wells  to  define  the  extent  of  ground-water  contaaination  that  has 
occurred.  A  Remedial  Measures  Plan  was  formulated  and  adopted  to  reaove 
contaminated  materials  and  to  prevent  the  further  spread  of  ground-water 
contaaination.  Following  the  evaluation  of  the  spill  event,  Mr.  Little 
directed  an  expanded  program  to  evaluate  the  ground-water  quality  effeots  of 
overall  plant  operations.  The  possible  souroes  of  contaaination  were 
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identified  ud  «kuutwit*d.  Hr.  Little  tkn  itrilopid  i  progrn  for 
Itend-vitir  aoaitoriai  vail  aoaatrmotioa  ud  supervised  the  isatallatloa  of 
tli  aonitoriag  network.  la  d*il|ud  aid  eoadaeted  aquifer  puap  tests  to 
define  04ml far  performance  amd  interpreted  tka  raaalta.  A  groaad-vatar 
aaapliag  progrn  kaa  ban  daalgaad  amd  iaplnntad  aadar  kia  guidance. 

Mr.  Llttla  kaa  alao  aoadaetad  a  progrn  to  evaluate  tka  aztnt  of  groaad- 
vatar  eoetaaiaatioa  by  rafiaary  oparatioa*  and  vaataa  at  aa  oil  refinery 
near  Duncan,  Oklahoma.  Tka  initial  aaseanent  vaa  baaed  oa  aita  reeonaais- 
saace.  iatarriava  vitk  rafiaary  paraoaaal  and  a  atudy  of  aziatiag  hydro*# o- 
logic  aad  proeaaa  data. 

Mr.  Little  baa  recently  coaplatad  tvo  environmental/ regulatory  fatal  flav 
atadiaa  for  lignite  nine a  aad  aaaoeiatad  pover  plant*  la  Meat  Tazaa.  Me  vaa 
both  Project  Director,  raaponaibla  for  overall  aanagnent  aad  praparatioa  of 
the  final  report,  aad  hydrology  tack  loader,  raaponaibla  for  aaaaabliag  data 
oa  hydrologic  eoaditioaa  aad  aaaaaaiag  probable  iapacta.  Me  kaa  alao 
recently  aerved  aa  taak  leader  for  regulationa  raviav.  iapact  aaalyaia  aad 
perait  application  praparatioa  for  a  commercial-scale  eoal  pacification 
facility  in  Wyoming  and  grouad-vatex  hydrology  tack  leader  for  nviroaaeatal 
analyaia  of  a  aajor  ligaita  nine  and  aaaoeiatad  eynfvela  pleat  la  oaat 
Tazaa. 

Ia  another  progrn.  Mr.  Little  directed  aa  evaluation  of  surface-water  nd 
ground-voter  availability  ia  tka  vicinity  of  the  propoaad  Solvent  lefined 
Coal-II  (SRC-II)  deaonstratioa  plant  aad  commercial  facilitiaa  near 
Morgantown,  Teat  Tirgiaia. 

For  a  private  iaduatrial  client.  Mr.  Little  revieved  aad  evaluated  the  envi¬ 
ronmental  aonitoriag  data  froa  the  vicinity  of  aa  ia  aita  coal  gaaification 
teat  ia  the  Powder  River  Basin  of  Wyoming.  The  vater  quality  iapacta  of  the 
test  burn  vere  assessed,  aad  a  progrn  of  aquifer  restoration  and  hydrologic 
testing  recommended.  Baaed  on  available  hydrologic  aad  geochenical  data,  a 
conceptual  model  of  the  test  site  vaa  developed.  Be  also  developed  a  ground¬ 
water  aonitoriag  aad  contingency  aquifer  restoration  progrn  for  a  proposed 
future  test.  The  progrn  includes  selection  of  well  locati  as  aad  psrn- 
eters  for  aonitoriag  and  specification  of  restoratioa  strategies. 

Mr.  Little  has  also  participated  ia  aa  assessaent  of  the  nviroaaeatal  be¬ 
havior  of  flaidized  bed  combustion  (FBC)  waste  for  EPA,  IEBL.  Mr.  Little 
vaa  responsible  for  the  desiga,  coastruetioa  aad  operation  of  field  cells 
for  testing  FBC  vaste  disposal  alternatives  aad  for  the  developaent  of  a 
preliminary  vaste  transport  nodal.  Be  has  also  been  project  director  and 
hydrology  task  leader  ia  the  evaluation  of  the  enviroaaeatsl  suitability  of 
aa  ash/scrubber  sludge  disposal  site.  He  was  responsible  for  the  overall 
nanageaent  of  the  progrn.  evaluated  the  laboratory  and  hydrogeologic  data 
and  predicted  contaainant  aigratioa. 
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A*  a  hydrologist  with  the  Water  Quality  Engineering  Division,  D.S.  Anjr 
Environaental  Hygiene  Agency,  Mr.  Little  tarred  aa  a  eoaanltant  to  the 
Offioe  of  the  Snrgeoa  General  and  to  major  coaaands  and  inatallationa  on 
hydrologie  aapeeta  of  water  supply  and  waatawater  diapoaal.  He  prepared 
design  criteria  for  prograa*  of  efflaant  and  reeaiwing  water  monitoring  at 
Aray  aannfactnring  and  research  facilities,  evaluated  ground-water  pollu¬ 
tion  potential  of  waste  disposal  practices,  and  reviewed  draft  NPDES  dis¬ 
charge  peraits  iasned  to  Aray  installations.  He  perforaed  preliainary 
technical  feasibility  studies  of  land  trsataent  of  wastewater  including 
field  investigations  and  trial  systeas  design.  He  conducted  environaental 
iapact  stateaent  data  requirements  review  and  prepared  and  reviewed  portions 
of  environaental  iapact  stateaents.  Mr.  Little  also  aanaged  the  Aray 
Medical  Department's  nationwide  Drinking  Water  Surveillance  Prograa. 

With  the  Corps  of  Engineers,  Mr.  Little  was  assigned  as  a  Research  and 
Technical  Operations  Officer,  D.S.  Aray  Engineer  Nuclear  Cratering  Group. 
There  he  conducted  a  general  investigation  of  hydrologic  transport  of  radio¬ 
nuclides  froa  Plowshare  application  sites.  This  work  included  literature 
searches,  eoaputer  siaulation,  ezperimental  design  and  conceptual  aodeling 
of  a  transport  phenaaena.  He  also  participated  in  final  preparation  of  a 
1971  Corps  of  Engineers  report  on  Wastewater  Manageaent  in  the  San  Francisco 
Bay  Kegion. 

While  at  the  University  of  Arizona,  Mr.  Little  was  a  aeaber  of  an  Operations 
Research  Study  Group  on  the  Tucson  Basin,  gathering  background  hydrologic 
aaterial.  and  conducting  a  literature  and  data  file  search.  He  directed  and 
participated  in  preliainary  adaptation  of  a  tv-dimensional  finite  differ¬ 
ence  aodel  of  a  large,  heterogeneous  ground-water  basin. 

HONORARY  AND  PROFESSIONAL  SOCIETIES: 

Aaericsn  Geophysical  Union,  Aaerican  Water  Resources  Association,  National 
Water  Well  Association,  Sigaa  Zi 

PUBLICATIONS/ REPORTS : 

Numerous  technical  reports  in  the  fields  of  water  resources  developaent, 
ground-water  contaminant  migration,  occurrence  of  radionuclides  in  ground 
water,  land  treatment  feasibility  and  receiving  water  monitoring,  including: 

Little,  W.M.,  et  al.,  "Environaental  Considerations  and  Air  Quality  Modeling 
for  the  Freestone  County  Project",  Radian  Corporation  Report  to  Tenneco  Coal 
Coapany,  March  1982. 

Little,  W.M.,  et  al.,  "McColl  Site  Investigation  -  Phase  1",  Radian 
Corporation  Report  to  the  Participants  Coaaittee,  Noveaber  1982. 
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Little,  V.M. ,  it  il.i  Itritemitil  Cmiiiintloti  tad  Air  Quality  Modeling 
fox  the  Edgewood  mad  Masteag  Creek  Prospects  and  Associated  Energy  Perk." 
tad i an  Corporation  Report  to  Teaaeeo  Coal  Coapaaj,  November  1981. 

Little,  V.M.,  et  al.,  "Ground-Water  Iapaot  of  EEC  Pilot  Pleat  Activities 
Port  Lewie  laekiagtoa, *  Eadiaa  Corporatioa  report  to  Gulf  Mineral  Eeeoaroea 
Company ,  January  1981. 

Little,  T.M. ,  et  al.,  "Ground  Veter  Modeliag  at  an  Xn-Situ  Coal  Gasification 
Teat,"  Eadiaa  Corporation  Eeport  to  confidential  Industrial  client, 

Septeaber  1980. 

Little,  V.M. ,  aad  M.J.  Villiaaaoa,  "Kecoaaended  Gronad-Vater  Monitoring  aad 
Aquifer  Restoration  Prograns,  Future  In-Si tn  Coal  Gasification  Test,"  Median 
Corporation  Report  to  confidential  industrial  client,  September  1980. 

Little,  V.M.,  and  V.C.  Miekelstti,  "Recoaaeaded  Aquifer  Restoration  and 
Hydrologic  Testing  Program  for  an  In-Sitn  Coal  Gasification  Test,”  Radian 
Corporation  Report  to  eonfideatial  industrial  client,  August  1980. 

Griashew,  T.V. ,  and  V.M.  Little,  "Remedial  Measures  Plan  for  a  Spill  of 
Solvent  Refined  Coal  Liquid  at  the  SRC  Pilot  Plant,  Fort  Lewis,  Vaskington. " 
Radian  Corporation  Report  to  Gulf  Mineral  Resources  Company,  August  1980. 

Little.  V.M. ,  et  al..  "Hydrologic  Evaluation  of  a  Combined  Ash/FGD  Sludge 
Storage  Site.  Craig  Station,"  Radian  Corporation  Report  to  Colorado  Vte 
Electric  Association,  July  1980. 

Griasbaw,  T.V. ,  et  al.,  "Generation  and  Attenuation  of  Leachate  froa 
Fluidized  Bed  Combustion  Solid  Vastes,"  First  Tear  Progresa  Report,  Radian 
Corporation  Report  to  EPA  Industrial  Environmental  Reaearch  Laboratory, 

EPA-6 00-7- 80-0 95 ,  May  1980. 

Little,  V.M.,  T.J.  Volterink,  and  M.H.  McCloskey,  "Water  Availability  Ap¬ 
praisal  for  the  Proposed  Solvent  Refined  Coal-II  Demonstration  Plant, 
Monongalia  County,  Vest  Virginia,"  Radian  Corporation  Report  to  U.S.  Depart¬ 
ment  of  Energy.  February  1980. 

Little,  V.M. ,  "Water  Quality  Geohydrologie  Consultation  No  24-0286-77,”  Twin 
Cities  Army  Ammunition  Plant,  New  Brighton,  MN,  21-23  July  1976,  U.S.  Army 
Environmental  Hygiene  Agency,  11  January  1977  (sir  additional  geohydrologie 
consultations;  sols  author  on  two,  senior  on  three,  junior  on  one). 

Little,  W.M. ,  Drinking  Water  Consultation  Visit  No.  24-1301-77,  Joliet  Army 
Ammunition  Plant,  Illinois,  2-4  August  1976,  USADIA,  9  February  1977  (four 
additional  drinking  water  consultations). 
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Little,  V.M.,  Veter  Quality  Geohydrologic  Consultation  No.  24-058-75/76, 

Land  Disposal  Feasibility  Study,  Fort  Polk,  Louisiana,  2-29  April  and  9-29 
Oetober  1975.  USAEHA,  19  Anguat  1976. 

Little,  V.M. ,  Vater  Quality  Geohydro logic  Consultation  No.  24-005-76,  Land 
Disposal  Feasibility  Study,  Fort  Diz,  New  Jersey,  21-30  July  and  15-23 
Septeaiber  1975,  USAEHA,  18  June  1976  (two  additional  land  treatment  evalua¬ 
tions  as  part  of  vater  quality  engineering  special  studies). 

Little,  V.M.,  Vater  Quality  Monitoring  Consultation  No.  24-048-74/75, 
Aberdeen  Proving  Ground,  Maryland,  25-27  February  1974,  USAEHA,  17  December 
1974  (three  additional  monitoring  consultations). 

Little,  V.M.,  Vater  Quality  Engineering  Special  Study  No.  24-017-74,  Mixing 
in  Beceiving  Vaters,  7  September-24  October  1973,  USAEHA,  3  January  1974. 

Little,  V.M.,  Analysis  of  Hydrologic  Transport  of  Tritium,  U.S.  Army  Engi¬ 
neer  Nuclear  Cratering  Group  Technical  Memorandum  70-7,  Lavrence  Radiation 
Laboratory.  Livermore,  California,  April  1971. 

Little,  V.M. ,  An  Engineering  and  Economic  Feasibility  Study  for  Diversion  of 
Central  Arizona  Project  Vaters  from  Alternate  Sites,  M.S.  Thesis,  Department 
of  Hydrology,  University  of  Arizona,  Tucson,  Arizona,  1968. 
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EDO  CATION : 

B.S.,  Chemistry ,  University  of  Tezss  at  Austin,  Austin,  13,  1972. 

EXPEBIENCE: 

Head,  Instrumental  Analysis  Department,  Sadi  an  Corporation,  1983-Present. 
Senior  Scientist,  Badian  Corporation,  1981-Present. 

Cronp  Leader,  Mass  Spectrometry,  Badian  Corporation,  1979-1982. 

Staff  Scientist,  Badian  Corporation,  1976-1981. 

Scientist,  Badian  Corporation,  1974-1976. 

Chemist.  Texas  State  Health  Department,  Austin,  XX,  1972-1974. 

FIELDS  OF  EXPEBIENCE: 

Mr.  Parr  is  currently  Bead  of  the  Instrumental  Analysis  Department  in 
Badian* s  Organic  Chemistry  Division.  In  this  capacity,  he  is  resopnsible 
for  the  direction  of  the  technical  staff  of  this  department  whose  activities 
include  gas  chromatography,  gas  chroma tography-mass  spectrometry,  high 
pressure  liquid  chromatography  and  other  related  analytical  techniques.  The 
department  is  also  responsible  for  field  activities  involving  sampling  of 
organic  species  and  industrial  hygiene  activities. 

Mr.  Parr's  current  technical  interests  are  in  the  area  of  groundwater  analy¬ 
sis.  He  is  very  active  in  the  development  of  analytical  techniques  to 
measure  EPA's  hazardous  constituents  in  groundwater  and  is  participating  in 
an  ASTM  task  force  which  is  working  in  this  area. 

Earlier,  Mr.  Parr  directed  the  Austin  GC-MS  laboratory  and  the  support  areas 
of  sample  preparation  and  sample  control.  He  supervised  15  chemists  and 
technicians  and  was  responsible  for  the  scheduling,  reporting  of  data  and 
general  supervision  for  all  organic  characterizations  involving  GC-MS  analy¬ 
sis  at  Austin.  Mr.  Parr  is  experienced  in  all  phases  of  environmental 
organic  chemistry  including  sampling,  sample  workup,  analysis  and  data 
evaluation.  His  responsibilities  included  the  development  of  new  techniques 
for  organic  rhuracterizations  and  project  direction  in  the  area  of  NPDES  and 
BCBA  permit  activities. 

Mr.  Parr  is  currently  investigating  the  use  of  isotopically  labeled  com¬ 
pounds  as  spikes  into  samples  to  improve  the  precision  and  accuracy  of 
organic  analyses.  He  designed  and  implemented  a  study  involving  field  and 
laboratory  spikes  to  investigate  the  degradation  of  organic  pollutants 
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4uii|  txuiit.  Be  is  also  serving  as  task  leader  for  sampling  oa  a  largo 
VI  program  to  develop  BAT  vasts  treatment  gai  doll  ass  ia  tho  synthetic  faol 
indue try . 

Per  tka  past  fivo  yoars  Mr.  Parr  kas  bssa  involved  ia  tko  araa  of  60- MS 
aaalpsis.  Bis  rsspoasikilitiss  ia  tkis  araa  have  included  sample  aaa lysis, 
da ta  iatsrprstatiea,  data  r sportiag  aad  astkod  development.  These  activi¬ 
ties  kavs  iacladad  aaalpsis  for  tko  BPA  Priority  Pollataats,  asasarsasat  of 
tko  organic  apocios  ia  fagitivo  aad  poiat  sonreo  oaissioas  froa  oil  refiner- 
ios  aad  tko  ckaractorisatioa  of  kaxardoas  orgaaies  ia  aqueous  offlaaats  froa 
varioaa  industrial  procossos. 

Mr.  Parr's  orporioaco  ia  tko  saaplo  proparstioa  araa  stoas  froa  a  loag-tora 
project  con doc  tod  dariag  1975  vitk  DOE  iavastigatiag  tko  oaviroaaeatal 
acceptability  of  tko  synthetic  fool  iadastrp.  Many  of  tko  techniques  ear- 
roatly  asod  at  ladian  voro  developed  daring  tkis  prograa.  Siaco  that  tiae. 
Mr.  Farr  kaa  roaaiaod  active  ia  tko  devolopaont  of  asv  techniques  for  the 
isolation  of  organics  in  environaeatal  samples,  vitk  enrreat  aaphasis  oa 
toxic  vsste  aaterials  aad  sediaaata. 

Mr.  Farr  ia  active  ia  ladian’ a  field  aaapliag  programs  and  kas  saapled 
industrial  efflaents,  groundwater,  vasts  damps,  point  source  emissions  and 
process  streams.  Becently.  he  conducted  a  program  investigating  the  raoval 
of  chlorinated  phenols  and  other  pollataats  by  a  proprietary  ion  exchange 
vater  treatment  system  in  Karlstaad,  Sweden.  Bo  collected  and  extracted  on¬ 
site  over  40  samples  ia  a  tea  day  period.  Previously,  Mr.  Farr  conducted 
the  first  field  evaluation  of  EPA's  Source  Assessment  Sanpling  System  (SASS) 
at  two  coal-fired  power  plants.  Bis  evaluation  of  the  prototype  resulted  in 
substantial  changes  ia  the  design  of  the  current  SASS  system. 

Initially  at  ladian,  Mr.  Parr  was  involved  in  the  large  acale  synthesis  of  a 
monomer  for  the  Air  Force.  During  tkis  tiae  ke  conducted  laboratory  studies 
for  investigating  the  environmental  effects  of  ponding  ash  and  scrubber 
sludge  froa  coal-fired  power  plants. 

Prior  to  joining  ladian,  Mr.  Parr  worked  for  two  years  at  the  Texas  Depart¬ 
ment  of  Health,  primarily  in  environmental  analyses  for  trace  metal  and 
conventional  wastewater  parameters.  Be  also  analysed  tissue,  blood  and 
urine  samples  for  specific  metals  such  as  mercury,  lesd  and  arsenic.  This 
experience  has  enabled  Mr.  Parr  to  effectively  communicate  with  the  trace 
element  and  wastewater  laboratories  at  Badian. 
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PtOFES SIGNAL/ TECHNICAL  SOCIETIES : 

American  Chemical  Society 
AS IN  D34 
PUBLICATIONS : 

Oldham,  B.G.,  T.  I.  Strange,  K.K  DeBower,  L.P.  Provost,  and  J.L.  Parr, 
‘Automated  Analysis  of  GG-MS  Priority  Pollutant  Data.*  Abstract  ENVT-198. 
176th  National  ACS  Meeting,  Miami  Beach,  Florida,  September  1978. 

Stanko,  G.H.,  K.G.  Oldham,  B.L.  Spraggins,  P.B.  Lin,  and  J.L.  Parr, 
‘Analysis  of  Befinery  Wastewaters  for  EPA  Priority  Pollutants,*  Abstract 
ENVT-22 8  176th  National  ACS  Meeting,  Miami  Beach.  Florida,  September  1978. 

Oldham,  B.G. ,  B.L.  Spraggins,  P.B.  Lin.  C.B.  Williams,  J.L.  Parr,  ‘Charac¬ 
terization  and  Measurement  of  Organic  Baissi:ons  from  Petroleum  Befineries,* 
71st  Annual  Meeting,  American  Institute  of  Chemical  Engineers,  Miami  Beach, 
Florida,  November  1978. 

Oldham,  B.G. ,  B.L.  Spraggins.  J.L.Parr,  and  K.W.  Lee,  *Analysis  of  Organics 
in  Ambient  Air*,  Air  Pollution  Control  Assoc.  Conf. ,  Gainesville,  Florida, 
February  13-16.  1979. 

BE PORTS : 

'Evaluation  of  the  Feasibility  of  Analyzing  Groundwater  for  the  Appendix 
VIII  Hazardous  Constituents,*  American  Petroleum  Institute,  May  1983. 

'Analysis  of  Process  Wastewaters  from  the  Exxon  Donor  Solvent  Process,* 

Exxon  Research  and  Engineering,  April  1982. 

‘Determination  of  Priority  Pollutants  in  Produced  Water  by  Isotope  Dilution 
GC-MS  and  Standard  Addition  AA, *  Offshore  Operators  Committee,  February 
1982. 

'Determination  of  Organic  Species  in  Domestic  Water  Exposed  to  Polybutene 
Pipe,'  Shell  Development  Company,  March  1982. 

'Interlaboratory  Study  of  EPA  Method  624,*  Shell  Development  Company,  August 
1981. 

‘Quantitative  Analysis  of  Polynuclear  Aromatic  Hydrocarbons  in  Liquid 
Fuels,'  EPA  Contract  No.  68-02-2446,  November  1979. 
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'Caipliai  sad  Analysis  of  Priority  Pollntaats  fro*  a  Svadish  Palp  Mill 
Bfflaoat  Traatad  by  Ion  Exchaaga  Col  mas, 1  B.C.  Jordan  Cmpaay,  Zac.,  May 
19*0. 

•faf  inary  Vast  avatars  Priority  Pollmtant  Stady —  Saapla  daaly  ala  and  Evolu¬ 
tion  of  Data,*  API  Pnblioation  4346,  Dacmbar  1981. 

'Analysis  of  lef inary  Vastavatars  for  tfca  EPA  Priority  Pollntants,*  API 
Pnblicatioa  4296,  May  1978. 
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EDUCATION:  B.S.  Chaiitry,  Philadelphia  Collage  of  Phazmacy  and  Science, 

1954.  M.S. ,  Chemistry,  Villanova  University,  1970. 

EXPERIENCE:  Staff  Scientist,  Radian  Corporation,  1978-Praaaat 

Liquid  Chromatography  Specialist,  Tracor,  Inc.,  1975-1978. 

Senior  Applications  Cheaist,  Perkin-Elmer  Company,  1972-1975. 

Group  Leader,  Wyeth  Laboratories,  Inc.,  1966-1972. 

Senior  Cheaist,  Merck,  Sharp  and  Dohae,  Inc.,  1958-1966. 

Analytical  Chemist,  Mobil  Oil  Company,  Ine.,  1954-1958. 

FIELDS  OF  EXPERIENCE : 

Mr.  Rodgers  has  26  years  experience  in  various  aspects  of  chemical  analysis', 
method  development,  and  quality  oontrol.  This  experience  has  involved  mainly 
gas  and  liquid  chromatography  but  also  includes  many  other  techniques  such  as 
infrared  and  ultraviolet  spectroscopy,  thermal  analysis  using  the  differential 
scanning  calorimeter,  flame  photometry,  potentiometric  titrations,  nuclear 
magnetic  resonance  measurements,  thin-layer  chromatography,  and  various  vet 
chemical  and  colormetric  methods.  He  is  Radian's  quality  control  coordinator 
for  all  laboratory  programs  utilizing  spectroscopy. 

Mr.  Rodgers'  recent  experience  at  Radian  Corporation  has  primarily  been 
involved  with  the  application  of  liquid  and  gas  chromatography  to  problems  on 
various  projects.  These  projects  include  the  isolation  and  identification  of 
nonvolatile  organic  materials  in  drinking  water;  the  analysis,  purification 
and  purity  determination  of  various  priority  pollutants;  the  isolation  and 
identification  of  some  components  of  an  ophthalmic  preparation;  and  isolation 
and  identification  of  a  substance  of  botanical  origin. 

Mr.  Rodgers  is  presently  working  on  a  project,  in  conjunction  with  Radian's 
Quality  Control  Staff,  which  involves  the  formulation  and  recommendation  of 
quality  control/assurance  procedures  to  be  used  with  the  600  series  methods 
for  priority  pollutants. 

He  has  also  recently  been  involved  with  the  analysis  of  various  priority 
pollutants  using  the  600  series  methods.  He  was  Radian's  task  leader  on  two 
recent  collaborative  studies  for  EPA  involving  the  analysis  of  nitrosamines 
and  benzidines,  and  is  therefore  quite  familiar  with  the  use  and  philosophy  of 
the  600  series  methods. 
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la  addition,  Mr.  Kodgars  Mas  appliad  his  knowledge  of  ultraviolet  amd  infrarad 
spectroscopy  to  various  proklai  involving  ftka  quantitative  amd  (Ulltativi 
analysis  of  orgaale  aatariala.  la  kaa  also  applied  ealoriastry  to  tka  deter- 
aiaatioa  of  purity  of  staadard  priority  pollataata  ia  aoanaotioa  with  aa  BPA 
Kapoaitorjr  projaat.  Ia  serves  aa  supervisor  of  tka  Zastrmeatal  Analysis 
Laboratory  iaeladiag  tka  Dl.  UV,  aad  DSC  iastrweats. 

Prior  to  joiaiag  kadi  an,  Mr.  Kodgars  worked  for  Parkia-Elaar  Corporation  aad 
tkan  Traoor,  lac.,  as  a  senior  appli oat ions  eheaist  aad  aaaagar  of  tka  liqaid 
chromatrography  applicatioas  laboratories.  Is  aada  many  eoatribotioas  to  tka 
development  of  aodern  KPLC,  notable  of  vkiek  were  tka  first  exaaple  of  tka  ase 
of  the  variable  wavelength  UV  deteetor  at  low  wavelengths  for  the  detectioa  of 
olefins,  alcohols,  esters,  aad  ketoaas.  Daring  this  period.  Mr.  Kodgars  made 
numerous  presentations  ia  this  country  as  well  as  ia  Earope  on  the  teckaiqaes 
of  aodern  HPLC. 

In  1966,  Mr.  lodgers  joined  Vyeth  Laboratories,  Zac.,  a  pkaraaeeatieal  com¬ 
pany,  as  a  group  leader  in  the  Analytical  aad  Physical  Chaaistry  Sections.  At 
Vyeth,  he  was  responsible  for  aanaging  the  gas  ehroaatography  aad  infrared 
laboratories.  Later,  he  set  ap  the  first  liqaid  ehroaatography  facility  at 
Vyeth.  His  work  also  included  praf emulation  studies  aad  investigations 
related  to  government  regulatory  procedures  raqaired  for  IND  aad  NDA  applies-* 
tions. 

Shortly  after  joining  Merck,  Sharp  aad  Dohme  ia  19S8,  Mr.  Kodgers  was  promoted 
from  the  pharmaceutical  control  laboratory  to  the  research  aad  development 
laboratory.  In  that  capacity,  he  was  responsible  for  developing  new  analyti¬ 
cal  methods  for  the  control  of  experimental  pharmaceutical  compounds  aad  pro¬ 
ducts.  In  addition,  Mr.  Kodgers  was  involved  ia  setting  up  a  new  section  which 
carried  out  pref emulation  studies  aad  physical  organic  measurements  on  new 
drug  compounds.  These  studies  involved  the  use  of  a  vide  range  of  instrmen- 
tal  techniques  including  gas  chromatography,  differential  scanning  calorim¬ 
etry,  UV,  aad  infrared  spectrophotometry,  and  miscellaneous  vet  chemical 
te chniqnes. 

Starting  with  Mobil  Oil  Company,  immediately  after  receiving  his  degree,  Mr. 
Rodgers  worked  on  a  variety  of  problems  related  to  the  analysis  of  petroleum 
products,  cracking  catalysts,  and  oil  additives.  This  work  included  analysis 
of  trace  metals  in  fuels  and  eatalysta. 

PUBLICATIONS; 

Rodgers,  D.H. ,  nConduc time trie  Study  of  the  Interaction  of  Heaylresorcinol  and 
Amaranth  with  Quarternary  Ammonium  Compounds, n  J.  Pharm.  Sci.  .54  .3.  459 
(1965). 

Rodgers,  7.H. ,  nSeparation  and  Analysis  of  Psyehopharmacologic  Drugs  by  High 
Efficiency  Liquid  Chroma toaranhv. n  J.  Chromat.  Sci,  ,  12.  .  742  (1974). 
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Kodgert,  D.H. ,  »The  Variable  Wavelength  UV  Photometer — A  General  Detector  for 
Liquid  Chromatography, r  American  Lab  ,  February,  1977. 

Pape.  B. ,  D.H.  Kodgers.  K.C.  Flynn,  iffle  Electrolytic  Conductivity  Detector  as 
an  Element-Select  Gas  Chromatographic  Detector. a  J.  Chromat.  ,  134  ,  1-24 
(1977). 

Kodgers,  D.H.  and  H.K.  Felton,  nDesign  and  Performance  of  a  Modular  Liquid 
Chromatographic  System, it  27th  Pittsburgh  Conference  on  Analytical  Chemistry, 
March.  1976. 

Felton,  H.R.  and  D.H.  Rodgers,  rA  New  Versatile  Digital  Solvent  Programmer, n 
27th  Pittsburgh  Conference  on  Analytical  Chemistry,  March,  197 6. 

Rodgers,  D.H.  and  R.C.  Hall,  ^Separation  and  Response  Factors  of  Selected 
Pesticide  Compounds  by  HPLC.n  28th  Pittsburgh  Conference  on  Analytical 
Chemistry,  March,  1977. 

Rodgers,  D.H. ,  nNew  Design  Concepts  in  Liquid  Chromatography  Instrumentation, n 
29th  Pittsburgh  Conference  on  Analytical  Chemistry,  1978. 

Rodgers,  D.H.  Developing  an  Analytical  Method  by  High  Efficiency  Liquid 
Chromatography, n  Perkin-Elmer  Publication  LC-77  (1974). 

Rodgers,  D.H. ,  F.C.  Kopfler,  K,J.  Bomba ugh  and  L.D.  Ogle,  nStudy  of  HPLC 
Separation  and  Characterization  of  Non-Volatile  Organics  from  Drinking  Water, n 
presented  at  1979  ACS  meeting  in  Washington,  D. C. ,  Division  of  Environmental 
Chemistry  Symposium. 
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FEED  B.  BLOOD 


EDO  CATION: 

M.S.,  Biology  (Aquatio  Ecology),  Virginia  Cnnon«ilth  University,  1973. 

B.S.,  General  Science  (Biology  and  Chemistry),  Virginia  Polyteclinie  Insti- 
tnte,  1969. 

EXPERIENCE: 

Biologiat,  Eadian  Corporation,  1981-Present. 

Senior  Conanltant,  Seagull  Environmental  Control,  1980-1981. 

Technical  Field  Adviaor,  O.S.  EPA  Begion  V,  Lav  Engiaearing  Contract,  1979. 
Aquatic  Eeologiat,  Lav  Engineering  Teating  Co.,  1976-1979. 

Staff  Biologiat.  Virginia  Electric  and  Pover  Co.,  1973-1976. 

Vi  citing  .Scholar.,  Smithsonian  Inatitnte,  1973. 

Teaching  Aaaiatant.  Virginia  Cononvealth  University,  1971-1973. 

Teacher,  Henrico  County  (Virginia)  Public  Schools,  1969-1971. 

FIELDS  OF  EXPERIENCE: 

At  Radian,  Mr.  Blood  ia  responaible  for  aanaging  the  collection,  identifica¬ 
tion,  and  interpretation  of  ecological  data.  His  particular  area  of  expertise 
involves  aquatic  ecology  and  environaental  toxicology.  The  folloving  project 
experience  demonstrates  his  expertise. 

Mr.  Blood  is  Project  Director  on  a  subcontract  for  the  Cummins  Creek  lignite 
project.  Collection  of  aquatic  ecological  data,  including  analyses  of  fish, 
and  plankton  data  is  required.  The  study  has  been  recently  expanded  to 
include  20  stations  including  rivers,  streams,  cattle  tanks,  and  SCS  reser¬ 
voirs. 

As  a  task  director,  Mr.  Blood  vas  responsible  for  evaluating  an  urban  lake 
belov  an  uncontrolled  hazardous  vaste  site  (U.S.  EPA  Superfund  Site).  This 
project  involves  the  collection  of  biotic,  vater,  and  sediment  samples. 
Extensive  organic  and  metal  analyses  have  been  accomplished  to  document 
existing  conditions  and  derive  a  monitoring  program  for  the  future.  A  cost- 
effective  monitoring  program  based  on  empirical  data  and  environmental  fate 
modeling  vas  proposed. 
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Mr.  Blood  was  Project  Director  of  a  a  tody  concerning  six  uuia  visa  roc- 
lava  tloa  food*  la  Seothaast  Taxaa.  Tkis  study  involves  the  (Beatification 
of  physieo-ehavioal  data,  periphyton,  flak,  macrophytes,  phytoplankton, 
sooplaakton,  aad  aquatic  macrophytes.  Also  iaalodad  ax  a  liaitsd  akaaieal 
analyses  of  tka  vatar  oolvi  aad  do  tail  ad  traaa  votal  aad  radloaoolido 
da toroiaa tioas  of  vatar,  sodlvoats,  aad  varloas  aquatic  klotia  food  dhains. 
Tka  evaluation  iaalodad  ftaai|kts  late  tka  ralatiwe  aoeaoaa  aad  tailors  of 
reclamation  processes. 

As  aa  Boology  Task  Load ar,  Mr.  Blood  vas  responsible  for  iapot  iato  aa  envi- 
roaooatal  assasaaaat  for  a  ligaita  gasifioatioa  float  loeatad  la  Nortksast 
Taxaa.  Tkis  study  iaclodas  all  tka  ataadard  tarrastrial  aad  aquatic  atodias 
iaelodiag  vatlaads,  vegetative  vappiag,  vildlifa,  aad  aquatic  environments. 

Mr.  Blood  kas  also  baaa  involved  vitk  aarirooaaatal  atodias  assoeiatad  vitk  a 
syafuels  float  oa  tka  Ohio  Kir or  Floodplaia  ia  Kentucky.  laspoasibilitias 
iaelodod  analyses  of  endangered  aad  protaetad  spaaiaa,  vatlaads,  fiskarias, 
macroinvertabrates,  aad  plaaktoa.  A  NEPA-r capons iva  study  vas  aeooapliskad. 
Ha  also  provided  iapot  iato  tkraa  otkar  ligaita  projaets,  oltkar  at  aa  aco- 
logicsl  resources  or  aquatic  rosooreas  level.  These  lapata  vara  primarily 
eoacaraad  with  "fatal  flaw"  or  othar  sitiag  prograaa. 

Whila  with  Kadiaa.  Mr.  Blood  kas  prowidad  asbastos  iaspaotioa  sarviaas  to  a 
largo  Stata  hospital  ia  Ohio,  air  ooaitoriag  ooasoltatioa  to  tka  City  of 
Aostia,  Taxaa.  aad  kalpad  vitk  tka  traiaiag  of  labor ax a.  This  last  procaaa 
prowidad  tha  attaadaos  of  tha  Northara  Cal if oral a  Laborars  Traiaiag  Caatar 
with  official  cartificatioa  by  CAL-OSBA  as  asbastos  vorkars  aad  startad  a 
procass  where  tha  State  asy  raqnirs  aora  striagaat  respiratory  protactioa  of 
asbastos  workers.  Mr.  Blood  has  also  participated  ia  vriting/reviewiag  speci¬ 
fications,  air  aoaitoriag,  aad  qaality  eoatrol  for  several  asbestos  raaowal 
coa tracts. 

As  Saaior  Coasoltaat  for  tha  Sasgall  Ear  irons eat a 1  Covpany,  Mr.  Blood  had  a 
variety  of  respoasibilitios.  Many  baildiags  aad  stractaras  vara  inspected  and 
aval aa tad  by  Mr.  Blood,  incladiag  work  for  varioas  school  districts,  univer¬ 
sities,  aad  private  industry.  Mr.  Blood  asda  prasaatatioas  oa  asbestos- 
ralatad  problaas  at  saaiaars  aad  nestings  sponsored  by  stata  and  local  envi¬ 
ronmental  health  associations  in  Ohio  aad  Illinois.  Be  oversaw  tha  traiaiag 
of  asbestos  workers  at  noaerous  projects  ia  ststes  rsngiag  froa  Illinois  and 
Florida  to  New  Hampshire. 

Mr.  Blood  served  as  Technical  Field  Advisor  to  the  U.S.  EPA  asbestos-in¬ 
schools  progrsa  for  Begioa  V  (Chicago).  In  this  capacity  he  made  over  60 
presentations  to  2,300  people  across  the  six-state  region.  He  inspected  and 
avalaatad  aore  than  100  schools  and  provided  advice  to  aneroas  coatractors 
and  analytical  laboratories  ia  becoming  involved  ia  asbestos  abatement 
activities. 
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As  aa  Aquatic  Biologist  with  Lsv  Eagineeriag  Testing  Company,  Mr.  Blood  vas 
Project  Director  for  a  baseline  aquatic  surrey  for  a  paper  aill  in  the 
Oconee  River,  near  Dublin,  Georgia.  Tha  study  included  physico-cheaical 
data,  fisheries,  periphyton,  and  aaerobeathos  oolleeted  at  seven  stations 
during  four  seasons. 

Mr.  Blood  was  co-director  for  a  water  quality  aanageaeat  study  for  the  Corps 
of  Engineers.  the  study  involved  two  one-year  studies  of  two  reservoirs 
(Csrters  Lake  and  Lake  Allatooua)  iu  Georgia.  These  studies  involved  twice 
seasonal  collections  at  over  IS  stations  on  both  reservoirs.  Data  col¬ 
lected  included:  physico-cheaical  profiles,  nutrients,  trace  aetals,  and 
organic  pesticides  in  the  water  eoluna;  fisheries;  aaerobeathos;  zooplank¬ 
ton;  periphyton;  Hester-Dendy  substrates;  algal  growth  potential;  and  traoe 
wetal  and  organic  pollutants  iu  various  portions  of  the  aquatie  food  chain. 

As  a  biologist  for  Virginia  Electric  and  Power  Coapaay,  Mr.  Blood  was 
responsible  for  biologioal  analyses  of  aquatic  anvironaeats  associated  with 
nine  operational  sites  and  two  site  screening  studies.  The  operation 
studies  included  six  estuarine  and  threa  freshwater  sites.  Mr.  Blood 
studied  therasl  and  velocity  discharfe*  effects  on  aacroinvertebrate  and  fish 
connunities.  He  also  evsluated  iapingeaeat  and  entrainaent.  TVo  sitss,  one 
estuarine  and  one  freshwater,  included  nuclear  power  atatioas  and  Mr.  Blood 
supervised  collections  for  radionuclide  studies. 

In  the  susner  and  fall  following  graduate  school,  Mr.  Blood  was  co-holder  of 
a  visiting  scholar  fellowship  to  study  the  freshwater  claas  (Dnionidae)  of 
Virginia.  He  also  attended  a  biological  field  caap  sponsored  by  the  Uni¬ 
versity  of  Montana  on  Flathead  Lake,  Montana.  Vhile  in  Montana,  he  studied 
trophic  states  in  two  pot-hole  lakes,  snow  algae,  and  physical  geology. 

As  a  graduate  student,  Mr.  Blood  was  involved  in  various  studies,  including: 
intensive  catfish  culture,  priaazy  productivity  (conventional  and  as  C14); 
fishery  surveys,  acid  nine  drainage,  post-iapoundaent  surveys,  and  his 
thesis  on  freshwater  claas. 

Vhile  teaching  general,  earth,  and  biological  sciences  to  eighth  and  ninth 
graders,  Mr.  Blood  participated  in  suaaer  research  projects.  These  studies 
involved  pre-iapouadaent  surveys  for  a  large  recreational  reservoir  to  be 
utilized  by  a  nuclear  power  plant  and  acid-nine  recovery  studies. 

HONORARY  AND  PROFESSIONAL  SOCIETIES: 

Society  of  Environaental  Toxicology  and  Chemistry;  Aaerican  Fisheries 
Society;  Ecological  Society  of  Anerica;  Sport  Fishing  Institute. 
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PUBLICATIONS : 

lifimiMtil  iiuiMHt  of  tki  Remedial  lotion  Alternatives  for  ttt  Me  Coll 
lito,  •  Pol  lor  tom,  CA  (Radian  Bo  port,  IMS). 

"Reel  nation  bponknt  Study:  Am  lulnii  of  Aquatic  latitats  Created  1m 
tli  Reclamation  of  Uranima  Surface  Mines  la  loath  Coatral  Texas,"  (Kadian 
Report,  1983). 

DiTtlopust  of  a  Monitoring  Program  to  Evaluate  tb«  Bffaet  of  Remedial 
Aetloaa  at  the  Lipari  Laadflll  oa  Alcyoa  Lako.  Pi  taaaa*  Nov  Jersey,  •  (Kadian 
Koport,  1983). 

Bcology  -  j|  "Environmental  Coaaidoratioa  aad  Air  Quality  Nodal lag  for  tho 
Edgovood  aad  Maataag  Crook  Proapoefta  aad  Aaaoeiatod  Euergy  Park,*  (Kadian 
Koport),  1981. 

Agnatic  Koaonrcoa  Chapter  -  jg  "Preliminary  Environmental  Aaalyaia  Koport 
for  Coal  Gasification  Plant,  Hondoraoa,  Kontaoky, *  (Kadian  Koport),  1981. 

"Oconee  River  Biological  Baaolino  Evalaatioa,"  (Lav  Engineering  Koport), 
1980. 

■Contract  Koport  -  A  Water  Quality  Management  Study  of  Cartera  Lako,  GA,  * 
(Lav  Engineering  Koport),  1980. 

■Contract  Koport  -  A  Water  Quality  Management  Study  of  Lako  Allatoona,  GA,  ■ 
(Lav  Engineering  Report),  1980. 

■A  316(b)  Study  of  the  Lansing  Smith  Steam  Plant.*  prepared  for  Gnlf  Power 
Company  (Lav  Engineering  Koport) . 

■A  Preliminary  Comparison  of  Too  Oxidation  Ponds  vith  Different  Trophic 
States  in  Central  Virginia,*  co-authored  vith  J.  Reed  and  G.  Samsel,  Ya. 
J.  Science.  23  (2).  1973. 

*A  Laboratory  Heated  Kacevsy  for  Studying  the  Biology  of  Channel  Catfieh 
(Ictalurue  punctatoe) . *  co-authored  vith  J.  Reed  aad  G.  Samsel, 
Prorretalve  Flab  Culturist.  35  (1),  1973. 

*A  Cheek  List  of  Unionid  Fauna  (Mollusca :Bivalvia)  in  the  Panunkey  River 
System,  Virginia, *  co-authored  vith  K.  Riddick,  Nautilus.  88  (2),  1973. 

PROFESSIONAL  PRESENTATIONS: 

'Investigation  of  Nutrient  Factors  Limiting  Phytoplankton  Productivity  in 
Two  Central  Virginia  Ponds*  (vith  7.  Seed,  G.  Samsel,  and  B.  Winfrey), 
Annual  Meeting,  Association  of  Southeastern  Biologists,  Mobile,  AL,  1972. 
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Frsd  B.  Blood 


"Prelininary  Coaparison  of  Two  Oxidation  Ponda  with  Diffaraat  Trophic  Statea 
in  Caatral  Virginia,*  (with  J.  Reed.  0.  Saul,  wad  B.  fia fray),  Annual 
Mooting,  Association  of  Southeastern  Biologists,  Mobile,  AL,  1972. 

"Union!  das  (Molluscs)  of  the  Paa unkey  Biwsr,  Virginia*  (with  M.  Riddick  sad 
J.  Rood),  Annual  Mooting,  Association  of  Southeastern  Biologists,  Savannah, 
6A.  1974. 

"An  Effects  Assessaent  of  Xapingeaeat  at  the  Laasiag  Saith  Stoaa  Plaat* 
(with  R.A.  Barrett),  Aaaual  Meeting,  Association  of  Southeastern  Biologists, 
Tuscaloosa,  AL,  1978. 

'Strategies  of  Collecting  Macro- inr ertebrates,  "  Aaaual  Meeting,  Georgia 
Fisheries  Workers  Associstioa.Roae,  GA,  1978. 

"Asbestos  in  Schools,  Its  Evsluation,  Its  Solutions,*  65  locations  through¬ 
out  six  states  (MI.  IL.  OH,  IN.  MN.  WI) ,  1979. 
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Biographical  Data 
Howard  P.  Ross 


Senior  Geophysicist  and  Project  Manager 


[Pll  Redacted] 


Education 


B.A.  in  Geology,  1957,  University  of  New  Hampshire 
M.Sc.  in  Geophysics,  1963,  Pennsylvania  State  University 
Ph.D.  in  Geophysics,  1965,  Pennsylvania  State  University 


Professional  Affiliations 


Society  of  Exploration  Geophysicists 
American  Geophysical  Union 
European  Assn.  Exploration  Geophysicists 
American  Assn.  Petroleum  Geologists 


Experience  Record 


1958-1960  Computer  and  Acting  Chief  Computer,  United  Geophysical 


Corporation,  Pasadena,  California.  Computer  for  reflection 


seismic  crew  engaged  in  oil  and  gas  exploration; 
interpreted  and  processed  seismic  records;  also  organized 
office  work,  drafting,  accounting. 


1961-1965  Graduate  Research  Assistant,  The  Pennsylvania  State 


University,  Mineral  Conservation  Section,  University  Park, 
Pennsylvania.  Planned,  executed  and  interpreted 
geophysical  field  surveys  conducted  each  summer  to 
determine  if  diabase  or  massive  magnetite  gives  rise  to 
various  magnetic  anomalies. 


1965-1967  Research  General  Physical  Scientist,  Air  Force  Cambridge 


Research  Laboratories,  Lunar-Planetary  Research  Branch, 
Bedford,  Massachusetts.  Organized  and  conducted  laboratory 
reflection  spectroscopy  experiments  and  telescopic 
observations  of  the  moon  in  the  0.2  to  3.0  micron  (UV-VIS- 
IR)  region  of  the  spectrum.  Pursued  theoretical  studies  of 
the  moon  and  planets.  Developed  instrumentation  and 
monitored  contracts  for  their  fabrication.  Programmed  in 
Fortran  IV  for  the  reduction  of  spectroscopic  data,  signal- 
to-noise  studies,  mathematical  models  of  geologic 
processes.  NASA  co-investigator  Apollo  Application  Program 
(pre  ERTS). 


1967-1969  Senior  Research  Geophysicist,  Kennecott  Exploration,  Inc., 
Geophysics  Division  RaD,  Salt  Lake  City,  Utah.  Conducted 


research  in  aeromagnetic  interpretation,  field  rock 
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magnetization  studies.  Developed  first  generation  computer 
programs  for  magnetic  Interpretation  schemes.  Programmed 
electromagnetic  coupling  problem  for  IP  studies.  In- 
company  consultant  for  remote  sensing  programs.  Detailed 
and  reconnaissance  aeromagnetlc  Interpretation.  Supervised 
Interpretation  of  deep-sea  magnetic  data  (manganese  nodule 
research). 

1969-1977  Senior  Geophysicist,  Bear  Creek  Mining  Company/kennecott 
Exploration,  Inc.,  Geophysics  Division,  Salt  Lake  City, 
Utah.  Designed,  supervised,  conducted  and  Interpreted 
geophysical  field  surveys  In  search  of  porphyry  copper  and 
other  mineralization-induced  polarization,  magnetic,  and 
gravity  methods.  Developed  Interpretation  programs  for 
magnetic  data,  and  magnetic  properties  studies.  Supervised 
contract  aeromagnetlc  surveys  and  the  geologic 
Interpretation  of  these  data.  Presented  seminars  on  the 
use  and  Interpretation  of  geophysical  data.  In-company 
consultant  on  remote  sensing  (SLR  and  other  Imagery 
programs).  Group  Leader,  Interdisciplinary  Research 
Program  for  skarn  research,  September  1971  -  March  1972. 
Field  experience  and  Interpretative  work  In  New  Mexico, 
Arizona,  Nevada,  Wisconsin,  Minnesota,  Montana,  Utah  and 
Tennessee. 

1977-date  Section  Head,  Geophysics;  Senior  Geophysicist  and  Project 
Manager,  Earth  Science  Laboratory,  University  of  Utah 
Research  Institute,  Salt  Lake  City,  Utah.  Principal 
Investigator  for  geophysical  survey  planning,  supervision, 
and  interpretation  contracts.  Coordinate,  Interpret,  and 
evaluate  geophysical  surveys  and  geologic  data  to  form 
technical  case  histories  of  geothermal  exploration/reser¬ 
voir  assessment  studies.  Provide  management  assistance  and 
technical  evaluation  as  necessary  to  Department  of 
Energy.  Supervise  and  conduct  geophysical  Interpretations 
for  industry  clients,  U.S.G.S.,  and  UN  contracts. 

1979-date  Consultant,  DOE/RIchland,  Washington  and  Rockwell  Hanford 
Operations.  Member  Geologic  Overview  Committee  for  Basalt 
Waste  Isolation  Project. 

1979- date  Consultant,  Office  of  Nuclear  Waste  Isolation  (ONWI), 

Battelle  Memorial  Institute,  Columbus,  Ohio.  Member  of  the 
Geologic  Review  Group  for  site  characterization  studies  of 
the  national  nuclear  waste  storage  program. 

1980- date  Consultant  In  Exploration  Geophysics.  Clients  include: 

Thermal  Power  Co.,  San  Francisco,  CA 

Exxon  Minerals  Co.,  Tucson,  AZ 

Dept,  of  Energy /Nevada  Operations,  Las  Vegas,  NV 

Kennecott  Exploration,  Inc.,  Casper,  WY 
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"In  Situ  Determination  of  the  Remanent  Magnetic  Vector  of  Two-Dimensional 
Tabular  Bodies,"  Ross,  H,  P.  and  Lavln,  P.  M.,  Geophysics,  21*  No.  5*  949-962 
(1966). 

"A  Bidirectional  Reflectance  Accessory  for  Spectroscopic  Measurements,"  Hunt, 
G.  R.  and  Ross,  H.  P.,  Applied  Optics,  _6»  No.  10,  1687-1690  (1967). 

"A  Simplified  Mathematical  Model  for  Lunar  Crater  Erosion,"  Jour.  Geophysical 
Research,  U,  No.  4,  1343-1354  (1968). 

"A  Statistical  Analysis  of  the  Reflectance  of  Igneous  Rocks  from  0.2  to  2.65 
Microns,"  Ross,  H.  P. ,  Adler,  J.  E.  M.  and  Hunt,  G.  R.,  Icarus,  11,  46-54 
(1969). 

"Recognition  of  the  Geologic  Framework  of  Porphyry  Copper  Deposits  on  ERTS-1 
Imagery,"  Allan,  0.  W.,  Andrews,  R.  K.,  Ross,  H.  P.  and  Wilson,  J.  L. , 
Kennecott  Expl .  Inc.,  Final  Report  to  NASA,  September  (1975). 

"Interpretation  of  Resistivity  and  Induced  Polarization  Profilts,  Calico  Hills 
and  Yucca  Mountain  Areas,  Nevada  Test  Site,"  Ross,  H.  P.  and  Lundbeck,  0., 
University  of  Utah  Research  Institute,  Earth  Science  Laboratory,  Rept.  No.  8, 
to  the  U.S.  Geological  Survey,  September  (1978). 

"Numerical  Modeling  and  Interpretation  of  Dipole-Dipole  Resistivity  Data, 

Lakes  District,  Ethiopia,"  Ross,  H.  P.,  Smith,  Christian  and  Atwood,  J.  W., 
University  of  Utah  Research  Institute,  Earth  Science  Laboratory,  Rept.  No.  15, 
to  the  United  Nations,  December  (1978). 

"Numerical  Modeling  and  Interpretation  of  Dipole-Dipole  Resistivity  Data, 
Olkaria  Field,  Kenya,"  Ross,  H.  P.,  Smith,  Christian,  Glenn,  W.  E.,  Atwood,  J. 
W.  and  Whipple,  R.  W.,  University  of  Utah  Research  Institute,  Earth  Science 
Laboratory,  Rept.  No.  16,  to  the  United  Nations,  February  (1979). 

"Geothermal  Well  Drilling  Estimates  Based  on  Past  Well  Costs,"  Chappell,  R. 

N.,  Prestwich,  S.  J.,  Miller,  L.  G.  and  Ross,  H.  P.,  Geothermal  Resources 
Council  Transaction,  September,  2*  99-102  (1979). 

"Interpretation  of  Resistivity  and  Induced  Polarization  Profiles  With  Severe 
Topographic  Effects,  Yucca  Mountain  Area,  Nevada  Test  Site,"  Smith,  Christian 
and  Ross,  H.  P.,  University  of  Utah  Research  Institute,  Earth  Science 
Laboratory,  Rept.  No.  21,  to  the  U.S.  Geologic  Survey,  October  (1979). 

"Numerical  Modeling  and  Interpretation  of  Dipole-Dipole  Resistivity  and  IP 
Profiles,  Cove  Fort-Sulphurdale  KGRA,  Utah,  Ross,  H.  P. ,  UURI/ESL  Report, 
D0E/DGE  Contract  No.  DE-AC07-78ET28392  (1979). 

"A  Summary  of  the  Geology  and  Geophysics  of  the  San  Emidio  KGRA,  Washoe 
County,  Nevada,  Mackelprang,  C.  E.,  Moore,  J.  N.,  and  Ross,  H.  P.,  Geothermal 
Resources  Council  Trans.,  v.  4,  p.  221-224  (1980). 


"Review  of  hell  Logging  In  the  Basin  and  Range  Known  Geothermal  Resource 
Areas*  Glenn,  W.  E. ,  Ross.  H.  P.,  and  Atwood*  J.  W.»  paper  SPE  9496*  5Sth 
annual  meeting*  SPE/AIME,  Dallas*  16  p.  (I960). 

"A  Strategy  of  Exploration  for  Nigh  Temperature  Hydrothermal  Systems  In  the 
Basin  and  Range  Province*  Hard*  S.  H**  Ross*  H*  P**  and  Nielson*  D.  L.*  Bull. 
AAPG,  v.  65.  no.  1  (1981). 

"Interpreted  Resistivity  and  IP  section*  Line  Wl*  Mahomonle  Area*  Nevada  Test 
Site*  Nevada"*  Smith*  C..  Ross*  H.  P.*  and  Edquist*  R.,  U.S.G.S.  Open-File 
Report  81-1350*  8  p.  (1981). 

"Exploration  Strategies  for  Regional  Assessment  of  Hydrothermal  Resources", 
Ward,  S.  H. ,  Foley*  D.*  Moore,  J.  N.,  Nielson*  D.  L.»  Ross,  H.  P.,  and  Wright* 
P.  K.:  in  Geothermal  Energy  Technology,  J.  C.  Bresee  and  P.  A.  Witherspoon, 
eds.  (19B2,  In  press). 

"The  Cove  Fort-Sulphurdale  KGRA-A  Geologic  and  Geophysical  Case  Study",  Ross, 
N.  P. ,  Moore,  J.  N.,  Christensen,  0.  D.*  UURI/ESL  Report  No.  90*  32  p.  (1982). 

"Roosevelt  Hot  Springs  Geothermal  System*  Utah-Case  Study",  Ross*  H.  P.* 
Nielson*  D.  L.,  and  Moore.  0.  N.,  AAPG  Bull.,  v.  66*  n.  7,  p.  879-902  (1982). 

"Interpretation  of  Resistivity  and  Induced  Polarization  Profiles  with  Severe 
Topographic  Effects,  Yucca  Mountain  area*  Nevada  Test  Site,"  Smith,  C.,  and 
Ross,  H.  P.:  with  Introduction  by  D.  B.  Hoover,  U.S.G.S.  Open-File  Report  82- 
182,  19  p.  (1982). 

"Review  of  Well  Logging  In  the  Basin  and  Range  Known  Geothermal  Resource 
Areas",  Glenn,  W.  E.,  Ross,  H.  P.,  and  Atwood*  J.  W.*  Jour.  Petroleum  Tech., 
May,  p.  1104-1118  (1982). 

"A  Study  of  hell  Logs  from  Cove  Fort-Sulphurdale  KGRA*  Millard  and  Beaver 
Counties,  Utah",  Glenn,  k.  E. ,  and  Ross,  H.  P.*  UURI/ESL  Report  No.  ESL-75*  39 
p.  (1982). 

Patent 

"A  Bidirectional  Reflection  Attachment  for  a  Double  Beam  Spectrophotometer," 
Hunt,  G.  R.  and  Ross,  H.  P.*  submitted  October  1966*  U.S.  Patent  No. 

3.506,365. 

Abstracts  and  Presentations 


"The  Roosevelt  Hot  Springs*  Utah  Geothermal  Resource  -  An  Integrated  Case 
Study,”  Ross,  H.  P. *  Nielson,  D.  L. ,  Glenn,  W.  E. ,  Moore,  J.  N. ,  Smith, 
Christian  and  Christensen,  0.  D. ,  66th  Annual  AAPG  Meeting,  San  Francisco, 

June  (1981). 

"Reflection  Seismic  Surveys  for  Basin  and  Range  Geothermal  Areas  -  An 
Assessment,"  Ross,  H.  P, ,  Glenn,  W.  E.  and  Swift,  C.  M. ,  Jr.,  66th  Annual  AAPG 
Meeting,  San  Francisco,  June  (1981). 
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"The  Cove  Fort-Sulphurdale  KGRA  -  A  Geological  and  Geophysical  Case  Study 
(abs.),"  Ross,  H,  P. ,  Moore,  0.  N.  and  Glenn,  W.  E.,  Geophysics,  46,  No.  3 
(1981). 

"An  Examination  of  2-D  Earth  Model  Resolution  With  the  Dipole-Dipole 
Resistivity  Method  (abs.),"  Smith,  Christian,  Glenn,  W.  E.,  Tripp,  A.  C.  and 
Ross,  H.  P.,  Geophysics,  46,  No.  3  (1961). 

"A  Strategy  of  Exploration  for  High  Temperature  Hydrothermal  Systems  In  the 
Basin  and  Range  Province,"  Ward,  S.  H.,  Ross,  H.  P.  and  Nielson,  D.  L.,  65th 
Annual  AAPG  meeting,  Denver,  June  (1981). 

"Review  of  Well  Logging  In  the  Basin  and  Range  Known  Geothermal  Resource 
Areas,"  Glenn,  W.  E. ,  Ross,  H.  P.  and  Atwood,  J.  W. ,  Paper  SPE  9496,  55th 
Annual  Meeting,  SPE/A1ME,  Dallas,  16  p.  (1980). 

"Dipole-Dipole  Resistivity  Survey  of  a  Portion  of  the  Coso  Hot  Springs,  KGRA, 
Inyo  County,  California",  Fox,  R.  C.,  Ross,  H.  P.,  and  Wright,  P.  M.,  (abs) 
Geophysics,  v.  44,  no.  3,  p.  405  (1979). 

"Aeromagnetlcs  In  Porphyry  Copper  Exploration,"  GSA  Penrose  Conference  on 
Geologic  Interpretation  of  Magnetic  Data  (unpublished),  Reston,  Virginia, 

April  (1974). 

"An  Integrated  Magnetic  Study  of  Intrusive  and  Altered  Sedimentary  Rock  of  the 
Santa  Rita,  New  Mexico  Porphyry  Copper  Deposit,"  Trans.  AIME,  Dallas,  February 
(1974). 


Biographical  Data 
Claron  E.  Mac kel prang 

Geophysicist 


Education 

Assoc.  Sc.  in  1959,  Civil  Engineering,  College  of  Southern  Utah 
B.Sc.  In  Physical  Geology,  1963,  Utah  State  University 
Selected  graduate  level  courses 

Professional  Affiliations 

Member  of  Society  of  Exploration  Geophysicists 

Awards 


Recipient  of  Best  Paper  Award,  Site-specific  Exploration  Session, 
Geothermal  Resource  Council  Annual  Meeting,  1980. 

Experience  Record 

1962-1963  Geological  Field  Assistant,  Bear  Creek  Mining  Company. 

Aided  senior  geologist  In  geochemical  sampling  and  field 
mapping  of  selected  areas  within  San  Juan  Mountains  of 
Colorado,  also  In  Utah  and  hew  Mexico. 


1964-1977 


V.V.  .  ‘ 


Assistant  Geophysicist,  Bear  Creek  Mining  Company/Kennecott 
Exploration  Inc.  Applied  extensive  knowledge  of 
geophysical  techniques  to  prophyry  copper  and  molybdenum, 
massive  sulphide,  base  metal,  phosphate  and  sulphur 
exploration  In  domestic  and  foreign  environments. 
Responsible  for  geophysical  survey  design,  field  crew 
supervision,  data  acquisition,  and  data  Interpretation 
utilizing  advanced  computer  techniques,  maintenance  of 
gravity  data  library.  Conducted  and  supervised  ground  EM, 
magnetic  and  Induced  polarization  surveys  In  Haiti, 
utilizing  local,  inexperienced  labor  resulting  In 
delineation  of  volcanogenlc  massive  sulfide 
mineralization.  Supervised  gravity,  ground  magnetic  and 
Induced  polarization  crews.  Including  data  acquisition  and 
Interpretation  In  Alaska,  Washington,  Idaho,  Montana, 
Nevada,  Utah,  New  Mexico,  Colorado,  Arizona,  Texas, 
Tennessee,  Wisconsin  and  Minnesota.  Developed  programs  to 
process  gravity,  altimeter,  transit  and  stadia  data  on 
Hewlett-Packard  9830  system;  devised  procedures  for 
processing  geophysical  field  data  on  hand-held  programmable 
calculators  enabling  gross  data  Interpretation  while  still 
In  the  field. 
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1977-1979  Geophysicist,  Bear  Creek  Mining  Company.  Responsible  for 
supervision  and  coordination  of  geophysical  personnel. 
survey  design.  Implementation  and  data  Interpretation  from 
the  application  of  geophysical  techniques  supporting 
geologic  exploration  staff,  resulting  In  major  contribution 
to  discovery  of  blind  copper  deposit.  Designed, 

Implemented  and  compiled,  and  Interpreted  aeromagnetlc 
surveys  utilizing  small.  In-house  aeromagnetlc  system 
designed  for  light  aircraft.  Conducted  rock  and  soil 
geochemical  surveys  with  emphasis  on  precious  metal 
environments  of  Mexico  and  western  U.S.  resulting  in 
delineation  of  prospective  zones.  Compiled  land  status 
maps  from  courthouse  records  Identifying  mineral  and 
surface  ownership.  Performed  public  relations  work  with 
property  owners  obtaining  trespass  permission  for 
geophysical  crews.  Prepared  final  Interpretations  of 
geophysical  survey  data  submitting  reports  to  District 
Exploration  managers. 

1979-date  Geophysicist,  Earth  Science  Laboratory,  University  of  Utah 
Research  Institute,  Salt  Lake  City.  Utah.  Coordinate, 
interpret  and  evaluate  geophysical  survey  data  to  form 
technical  case  histories  of  geothermal 
expl oration/reservoir  assessment  studies.  Provide 
geophysical  expertise  and  assistance  to  private  Industry 
and  state  agencies  working  with  DOE/DGE  Industry  Coupled 
Program.  Provide  geophysical  expertise  to  private  Industry  O 
as  member  of  a  consulting  team  evaluating  geophysical  data 
for  occurrences  of  oil,  mineral  deposits  and  geothermal 
fluids. 

Publications 

Interpretation  of  the  Dipole-Dipole  Electrical  Resistivity  Survey,  Tuscarora 

Geothermal  Area,  Elko  County,  Nevada,  ESL  Rept.  #72,  February  1982. 

Two-Dimensional  modeling  Results  of  Tellurlc-Magnetotellurlc  Data  from  the 

Tuscarora  Area,  Elko  County,  Nevada,  ESL  Rept.  #63,  January  1982. 

Interpretation  of  a  Dipole-Dipole  Electrical  Resistivity  Survey,  Colado 

Geothermal  Area,  Pershing  County,  nevada.  ESL  Rept.  #41,  Sept.  1980. 

Numerous  properletary  reports  for  Bear  Creek  Mining  Company/Kennecott 

Exploration  Inc.  regarding  Interpretation  of  geophysical  data. 

Papers 

"A  Summary  of  the  Geology  and  Geophysics  of  the  San  Emldlo  KGRA,  Washoe  County 

Nevada",  GRC,  1980, 

"Interpretation  of  a  Tellurlc-Magnetotellurlc  Survey  at  the  Tuscarora 

Geothermal  Exploration  Unit,  Elko  County,  Nevada",  SEG,  1981. 
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APPENDIX  I:  MONTHLY  PROGRESS  REPORTS 
October  1982  through  July  1983 

(pp.  1-1  through  1-37) 


During  the  month  of  October,  technical  progress  was  nsde  with  respect 
to  the  following  specific  project  functions. 


SAFETY 

Informal  discussions  concerning  the  development  of  the  safety  plan 
were  held  by  UBTL  with  Lt.  Col.  Moody,  Mr.  ton  Rich  and  Mr.  Del  Thomas. 
The  latter  two  gentlemen  were  from  the  Bill  AFB  Safety  Group.  A  detailed 
safety  plan  for  each  aspect  of  the  survey  was  prepared  and  submitted  to 
Lt.  Col.  Moody  at  Hill  AFB  for  review. 


DATA  REVIEW 

The  data  review  has  begun.  The  Hill  AFB  office  of  the  Bioengineer 
has  been  the  primary  contact  and  source  of  information  to  date.  Based 
upon  initial  data  review,  project  specific  information  gaps  have  been 
identified  and  information  requested  through  the  Bioengineer.  Items 
reviewed  have  been  Installation  reports,  maps,  figures  and  aerial 
photographs  of  the  waste  disposal  areas. 


GEOPHYSICS 

The  ESL  Division  of  UURI  coordinated  with  Radian  Corporation  on  the 
order  of  sites  for  the  resistivity  surveys. 

A  detailed  on-site  investigation  of  the  work  areas  was  completed, 
noting  grounded  structures  (power  lines,  pipelines,  buildings,  fences), 
paved  areas  and  topographic  features,  all  of  which  affect  the  resistivity 
survey.  Using  this  Information,  the  geophysicists  have  developed  a 
preliminary  survey  design  for  each  of  the  four  survey  areas. 

Survey  work  began  at  Chemical  Waste  Disposal  Site  3  and  two  30  foot 
"a”  spacing  dipole-dipole  resistivity  profiles  were  completed.  The  data 
show  a  highly  variable  resistivity  distribution  and  well  defined 
resistivity  low  associated  with  the  disposal  pit.  Low  resistivity  layers 
at  a  depth  of  30  to  45  feet  probably  indicate  a  layer  of  higher  clay  and 
moisture  content.  The  dsta  have  been  numerically  modeled  to  provide  this 
interpretation.  Two  more  lines  need  to  be  completed  here. 
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SOIL  CORING/ANALYSIS 


A  total  of  11  reconnaissance  soil  samples  were  taken  from  Berman 
Pond,  and  Chemical  Disposal  Pits  1,  2,  and  3  for  chemical  analysis.  These 
samples  were  used  to  aid  in  determining  actual  soil  coring  field 
conditions,  visual  evidence  of  waste  and/or  contaminated  soil,  and  to  aid 
in  tailoring  the  field  safety  program.  The  soil  sampling  was  conducted  by 
representatives  of  Radian  and  UBTL. 

The  soil  samples  were  taken  from  gbout  five  feet  at  Berman  Pond  to 
one  foot  at  the  other  areas.  Hand  augering  was  found  to  be  very  difficult 
due  to  large  numbers  of  cobbles  and  pebbles  that  would  plug  or  block  the 
auger  bit  at  Berman  Pond  and  Chemical  Disposal  Pits  1  and  2.  The  augering 
at  Chemical  Disposal  Pit  3  was  somewhat  easier  to  cut  but  sample  retrieval 
was  difficult  as  the  soil  encountered  was  a  sticky  silt-clay  material. 
Waste  material  was  visually  evident  at  Chemical  Disposal  Pits  1  and  2  as 
well  as  some  odor;  while  at  Chemical  Disposal  Pit  3,  the  main  evidence  of 
contamination  was  odor. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

The  well  drilling  program,  contract  and  general  specifications 
cooriination  has  been  accomplished  with  Construction  Drilling 
Inte  national  (CDI),  Salt  Lake  City.  Drilling  has  been  arranged  to  begin 
during  the  second  week  in  November. 

The  lyslmeter  program  has  not  been  implemented  yet.  It  will  be 
finalized  after  the  data  review,  soil  coring  and  resistivity  surveys  have 
been  accomplished. 

WATER  SAMPLING/ANALYSIS  (FIRST  EPISODE) 

No  activity. 


WATER  SAMPLING/ANALYSIS  (SECOND  EPISODE) 


No  activity. 


DATA  INTERPRETATION/FINAL  REPORT 


Aerial  stereo  photographs  of  the  waste  areas  of  Hill  APB  (1971)  were 
analyzed  to  aid  in  locating  the  disposal  areas.  Chemical  Disposal  Pits  1 
and  2  were  readily  identified  and  preliminary  location  and  size 
measurements  were  made.  Chemical  Disposal  Pit  3  was  not  as  readily 
identifiable  but  the  general  location  was  Inferred.  Preliminary  size  and 
location  measurements  were  made  and  used  to  spot  the  reconnaissance  soil 
borings. 

Top  of  clay  data  from  the  1980  series  monitor  wells  associated  with 
Landfills  3  and  4  were  obtained  from  the  Hill  APB  Bioengineer  and  used  to 
update  Information  from  a  1976  study.  Evaluation  of  the  composite  data 
has  helped  to  fill  data  gaps  and  adjust  the  planned  monitor  well  program. 

Preliminary  outlines  for  the  interim  report  and  the  final  report  were 
developed. 


PLAN/ADMINISTRATIVE 

On  October  15,  1982,  a  conference  telephone  call  was  held  between  Dr. 
Sim  Lessley  (UBTL/UURI),  Dr.  Howard  Ross  (ESL/UUR1)  and  Mr.  Rick  Belan 
(Radian  Corporation)  for  the  purpose  of  planning  the  initiation  of  the 
survey. 

On  October  27,  1982,  a  meeting  was  held  at  UBTL  between  Dr.  Sim 
Lessley,  Dr.  Howard  Ross,  Mr.  Rick  Belan  and  Mr.  Claron  Mackleprang 
(ESL/UURI).  Project  status  was  discussed,  administrative  matters  were 
Covered  and  activities  were  planned. 

Representatives  of  UURI  and  Radian  Corporation  met  with  Mr.  Keith 
Davis  and  Lt.  Col.  Moody  of  the  Hill  AFB  Bioengineering  Group  for 
coordinating  survey  activities.  Information  requests  and  briefing  on  the 
disposal  areas.  A  place  for  storage  of  field  equipment  was  coordinated. 

Base  access  for  project  personnel  was  requested  by  letter.  Personnel 
and  vehicle  badges  were  secured. 


During  the  month  of  Kovember,  technical  progress  was  made  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

Construction  Drilling  International  personnel  were  provided  a  safety 
briefing  prior  to  the  commencement  of  the  Bill  AFB  monitor  well 
construction  activities. 


DATA  REVIEW 

Periodic  data  reviews  continued  during  this  aonth.  Additional 

I 

sources  of  data  have  been  coordinated  and/or  obtained  from  the  Hill  AFB 
Civil  Engineer,  U.S.  Army  Corps  of  Engineers,  U.S.  Geological  Survey  and, 
retired  and  active  Hill  AFB  personnel.  The  data  provided  continue  to 
allow  refinement  of  the  field  program  particularly  as  to  the  locations  and 
types  of  monitor  wells.  Items  screened  have  been  base  utilities  records, 
regional  reports,  and  aerial  photographs  of  the  waste  disposal  areas. 

GEOPHYSICS 

A  total  of  five  resistivity  lines,  one  7-electrode  spread  each,  were 
completed  at  Chemical  Pit  No.  3.  The  numerical  modeling  and 
interpretation  of  the  data  are  nearly  complete. 

The  electrical  resistivity  survey  of  Berman  Pond  is  in  progress. 

Three  long  lines  of  three  7-electrode  spreads  each  have  been  completed. 
Interpretation  of  the  field  data  is  just  beginning. 

SOIL  CORING/ANALYSIS 

A  total  of  45  soil  samples  were  taken  from  Chemical  Disposal  Pits  1, 
2,  and  3,  six  monitor  wells  and  one  background  soil  location  for  chemical 
analysis.  The  samples  from  the  Disposal  Pits  were  used  to  further  define 
the  waste  bodies  and  contamination  potential.  The  sampling  locations  were 
selected  based  upon  the  11  reconnaissance  samplings  done  in  October  and 
preliminary  resistivity  survey  results  on  Chemical  Disposal  Pit  3. 

Distinct  waste  material  was  encountered  at  Chemical  Disposal  Pits  1,  2, 
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and  3.  A  larger  hand  auger  bit  was  used,  which  aade  the  augering  easier 
than  It  was  with  the  saaller  bit  used  In  October. 

An  additional  soli  sampling  method  was  selected  to  aid  In  determining 
If  lateral  and/or  vertical  contamination  about  the  disposal  sites  has 
occurred.  The  method  Involves  collection  of  a  composite  soil  sample 
discharged  from  the  drilling  rig  during  the  drilling  of  monitor  wells. 

This  will  also  aid  In  determining  If  the  drill  cuttings,  caught  on  plastic 
sheeting,  are  hazardous  and  In  need  of  special  disposal.  Two  soil  samples 
have  been  collected  from  6  of  7  monitor  wells  completed.  The  first  sample 
as  practical  is  taken  at  an  interval  below  ground  level  but  above 
estimated  ground  water  level.  The  second  sample  is  collected  around 
ground  water  level  to  the  underlying  clay.  The  results  of  the  chemical 
analysis  can  be  compared  vertically  and  laterally  for  contamination. 

The  eleven  reconnaisance  soil  samples  taken  in  October  have  been 
analyzed  for  all  parameters  except  TOX  (Total  Organic  Halogens)  and  the 
results  relayed  to  the  Radian  field  geologist.  Problems  have  been 
encountered  with  the  analysis  for  TOX  in  the  soil  from  Hill  AFB.  The 
resolution  of  the  problem  will  be  described  in  the  December  Report. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

Construction  Drilling  International  (CDI)  of  Salt  Lake  City,  Utah 
begar  the  drilling  and  construction  of  the  Hill  AFB  monitor  wells  on 
November  10,  1982.  Seven  monitor  wells  have  been  constructed  around 
T 'ndfill  3  and  Chemical  Disposal  Pits  1  and  2.  They  are  M-l,  M-2,  M-4, 
M-6,  M-7,  M-9,  and  M-10.  (Refer  to  Figure  3-1  on  page  10  of  the 
Preliminary  Survey  Report  for  well  locations.)  The  lyBimeter  program  has 
not  yet  begun.  It  will  be  conducted  in  December. 

Monitor  Well  Materials  Change 

Two  monitor  wells  (M-7  and  M-9)  were  completed  using  plastic  casing 
instead  of  the  proposed  stainless  steel  screen.  During  the  drilling  the 
underlying  clay  was  encountered  at  a  much  shallower  level  than  anticipated 
based  upon  previous  study  data.  There  was  no  direct  evidence  of  ground 
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water.  Rather  than  use  an  expensive  well  screen  In  a  potentially  dry 
hole,  this  wore  economical  approach  was  used,  saving  the  stainless  steel 
screens  for  aore  appropriate  applications. 

Deep  Monitor  Well  Depth  Change 

Two  of  the  proposed  deep  aonitor  wells  at  Landfill  3  have  been 
coapleted  at  a  depth  of  about  40  feet  (M-6  and  M-10).  The  proposal 
Indicated  a  depth  of  about  150  feet  until  ground  water  below  the  clay  was 
encountered.  In  both  wells  a  distinct  clay  was  penetrated  into  some 
productive  fine  sand  and  silts.  The  wells  were  completed  in  these 
productive  zones  resulting  in  the  needed  hydrogeological  Information  and 
reduction  of  construction  costs  for  these  wells. 

Change  in  Number  of  Monitor  Wells 

Based  upon  data  review  and  constructed  monitor  wells,  an  additional 
monitor  well  to  be  completed  in  the  vicinity  of  the  golf  course  has  been 
recommended.  The  purpose  is  to  establish  whether  the  ground  water  system 
extends  from  the  Landfill  3  area  under  the  golf  course  and  if  it  does,  to 
determine  the  nature  of  the  aquifer  system.  The  budget  presently  permits 
the  construction  of  this  well.  This  recommendation  has  been  presented  to 
the  Project  Officer  and  to  the  Hill  AFB  bioengineer.  No  objections  were 
noted. 


WATER  SAMPLING/ ANALYSIS  (FIRST  EPISODE) 

No  activity. 


WATER  SAMPLING/ANALYSIS  (SECOND  EPISODE) 

No  activity. 


DATA  INTERPRETATION/FINAL  REPORT 

Well  records  from  the  "1980"  series  and  "W"  series  wells  have  been 
reviewed  and  interpreted  for  correlation  with  the  current  well  drilling 
activities. 


No  work  on  the  final  report  was  performed  in  November. 


PLAN/ADMINISTRATIVE 


On  November  5,  1982,  Mr.  Rick  Belan  of  Radian  Corporation  provided  an 
informal  project  update  to  Lt.  Col.  Moody  (Hill  AFB)  and  to  Maj.  Capell 
(Wright  Patterson  AFB). 

On  November  24,  1982,  individuals  from  UBTL/UURI,  ESL/UURI  and  Radian 
Corporation  presented  an  informal  briefing  at  Hill  AFB.  Personnel  from 
the  offices  of  the  bioengineer  and  the  civil  engineer  were  present.  The 
overall  project  status  and  recommendations  were  presented  and  discussed. 


During  the  month  of  December  1982,  technical  progress  was  made  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

No  additional  activities  were  conducted. 

DATA  REVIEW 

Data  were  obtained  during  the  month  that  provided  additional  . 
information  pertinent  to  this  study.  The  data  were  obtained  from  the  Hill 
AFB  Bloenvlronaental  and  Civil  Engineers,  U.S.  Army  Corps  of  Engineers, 
and  the  University  of  Utah  Research  Institute  (UURI).  The  data  permitted 
refinement  of  the  field  program  as  to  the  location  and  types  of  monitor 
wells.  Items  screened  were  photographs  of  activities  at  Berman  Pond,  a 
geothermal  exploration  report  and  geophysical  logs,  an  interpretive  sketch 
of  geology  in  the  vicinity  of  Chemical  Disposal  Pit  No.  3,  and  foundation 
logs  from  sites  near  Berman  Pond. 


GEOPHYSICS 

Activities  during  December  are  summarised  as  follows: 


1.  Resistivity  measurements  were  initiated  and  completed  at 
Chemical  Disposal  Pits  No.  1  and  2. 

2.  Resistivity  measurements  were  initiated  and  completed  at 
Landfill  No.  3  and  at  the  golf  course. 

3.  Resistivity  measurements  were  completed  at  Berman  Pond. 

4.  Numerical  modeling  and  interpretation  of  the  data  continued  for 
Chemical  Disposal  Pit  No.  3. 

5.  All  field  data  have  been  reduced  and  apparent  resistivity 
pseudosections  have  been  plotted. 

6.  The  leased  resistivity  equipment  was  returned  and  the  leases 
terminated . 
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Chemical  Disposal  Pits  No.  1  and  2,  Landfill  No.  3  and  Golf  Course 


Resistivity  Surveys 


Four  lines  of  two  7-electrode  spreads  each  were  completed  at  Chemical 
Disposal  Pits  No.  1  and  2.  A  clay  layer  appears  to  be  present  at  varying 
depths  beneath  the  disposal  area.  Numerical  modeling  of  the  data  has 
begun.  A  single  7-electrode  spread  was  completed  near  base  production 
well  No.  4  as  an  extension  of  this  work. 

Five  north-south  lines  were  completed  across  Landfill  No.  3  and  an 
additional  double  spread  at  the  golf  course.  Low  apparent  resistivities 
indicate  a  thick  clay  layer  beneath  much  of  the  landfill,  with  higher 
resistivities  Indicating  thick  sands  to  the  south  of  the  landfill. 

A  limited  resistivity  survey  was  conducted  at  the  golf  course.  Its 
purpose  was  to  geologically  "fill  in  the  gap"  between  the  well  and  a  bluff 
1300  feet  to  the  north.  The  data  will  aid  in  determining  the  geologic  or 
hydrologic  continuity,  if  any,  between  the  golf  course  and  the  study 
sites. 

A  limited  resistivity  survey  was  conducted  on  the  west  side  of  the 
study  area  and  south  of  Chemical  Disposal  Pits  No.  1  and  2  and  Landfill 
No.  3.  Its  purpose  was  to  supplement  the  limited  data  available 
concerning  the  continuity  of  the  subsurface  clay  in  order  to  assess  any 
westward  migration  of  contaminated  groundwater. 

Berman  Pond  Resistivity  Survey 

Two  additional  7-electrode  spreads  were  completed  at  Berman  Pond  and 
the  data  were  reduced  and  plotted  on  pseudosections.  High  resistivities 
throughout  these  data  suggest  that  no  continuous  clay  layer  is  present 
within  the  depth  probed  by  the  resistivity  survey. 

Chemical  Disposal  Pit  No.  3  Resistivity  Survey 

The  resistivity  survey  results  indicate  that  Chemical  Disposal  Pit 
No.  3  is  located  in  a  very  complex  geological  srsa.  This  Information  plus 
previous  field  observations  indicate  that  additional  subsurface  data  need 
to  be  acquired  before  making  a  final  determination  regarding  the 
Installation  of  a  monitor  well. 
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SOIL  CORING/ ANALYSIS 


A  total  of  24  soil  samples  were  taken  froa  Chemical  Disposal  Pits  No. 
1,  2  and  3  and  from  Berman  Pond.  The  saaples  taken  during  monitor  veil 
drilling  are  being  held  for  potential  chemical  analysis.  The  other  soil 
samples  were  submitted  for  analysis. 

Analytical  results  for  32  soil  samples  were  reported  in  December  in 
addition  to  the  TOX  results  for  the  first  11  reconnalsanee  samples. 

For  the  determination  of  total  organic  halogens  (TOX)  in  soil, 
modification  of  an  existing  EPA  method  for  the  deteralnatin  of  TOX  in 
water  was  proposed.  EPA  Method  8.56  has  been  adapted  for  the 
determination  of  TOX  in  soil.  Some  difficulties  were  encountered  while 
implementing  the  modification.  These  were  resolved  with  assistance  from 
the  manufacturer  of  the  instrument  (0.1.  Corp.)  and  from  EPA  personnel. 

INSTALLATION  OF  HELLS  AND  LYSIMETER S 

Construction  Drilling  International  (CDI)  completed  the  drilling  and 
construction  of  four  (4)  monitor  wells  for  a  total  of  11  completed  to 
date.  The  monitor  wells  were  completed  in  the  areas  of  Chemical  Disposal 
Pits  1  and  2,  Berman  Pond  and  the  Hill  AFB  golf  course. 

A  total  of  six  (6)  lyslmeters  have  been  installed  about  Berman  Pond 
(4)  and  Chemical  Disposal  Pit  No.  3  (2).  These  were  emplaced  using  hand 
and  hollow  stem  augering.  Hollow  stem  augering  and  split  spoon  sampling 
was  provided  by  Earth  Exploration  and  Drilling  of  Bountiful,  Utah 
(12-10-82). 


Monitor  Hell  Materials  Change 


Two  monitor  wells  (M-6  and  M-10)  were  completed  with  5  feet  of 
stainless  steel  screen  as  proposed.  During  the  drilling  through  the 
underlying  clay  to  ascertain  its  thickness,  it  was  difficult  to  determine 
when  the  clay  ended.  The  driller  (CDI)  noted  that  it  drilled  as  a  clay  to 
total  depth  and  the  clay  cuttings  observed  had  some  sand,  silts  and  some 
groundwater.  No  distinct  groundwater  zones  were  encountered.  After 


making  static  water  level  measurements  end  soundings,  the  screens  were  set 
across  the  sandy  tones  estlaated  to  be  at  the  bottoa  of  the  clay.  Bailing 
development  of  monitor  wells  M-6  and  M-10  indicated  the  formation  to  have 
an  apparent  low  productivity. 

When  monitor  well  M-3  was  drilled,  similar  conditions  were  found. 
Therefore,  plastic  casing  and  gravel  pack  were  used  to  complete  the  well 
with  20  feet  of  slotted  perforations.  This  was  done  to  insure  that  the 
well  would  be  completed  across  productive  cones  for  groundwater 
development  and  sampling. 


Monitor  Well  Construction  Delays 

Snow  storms  and  extremely  cold  field  conditions  have  caused  delays  in 
the  drilling  program.  Of  approximately  24  potential  drilling  days,  11 
days  were  called  due  to  weather  (7)  and/or  related  construction  problems 
(4). 

Golf  Course  Well 

A  monitor  well  was  Installed  at  the  Hill  AFB  golf  course.  Data 
gained  from  drilling  and  sampling  will  help  clarify  the  nature  of  the 
aquifer  system  underlying  Landfills  No.  3  and  4  and  Chemical  Disposal  Pits 
No.  1  and  2. 

Monitor  Well  at  Chemical  Disposal  Pit  No.  3 

Based  upon  the  preliminary  resistivity  survey  results  at  Chemical 
Disposal  Pit  No.  3  and  field  observations,  it  was  recommended  that 
additional  subsurface  data  be  obtained.  The  data  will  be  used  to  make  a 
final  assessment  of  the  depth  and  location  of  a  monitor  well  or  the  need 
for  one.  Earth  Exploration  and  Drilling  of  Bountiful,  Utah,  will  provide 
hollow  8 tern  auger  drilling  about  January  6  and  7,  1983,  to  determine  the 
geology  at  Chemical  Disposal  Pit  No.  3.  It  is  planned  that  approximately 
4  holes  will  be  augered  to  a  depth  of  about  40-50  feet  and  if  any 
groundwater  is  encountered,  a  2-inch  piezometer  will  be  completed  in  the 
auger  hole.  The  piezometer  will  permit  static  water  level  measurements 
and  water  sampling. 


WATER  SAMPLING  AND  ANALYSIS  (FIRST  EPISODE) 

Six  monitor  wells  were  sampled  during  December.  They  were:  M-l , 
M-2 ,  M-4 ,  m-7  end  M-9  which  were  constructed  for  this  survey  ss  well  as 
V-8  which  was  constructed  in  1976  near  Landfill  No.  3.  Due  to  low 
productivity  of  the  wells,  the  withdrawal  volume  prior  to  sampling  has 
been  reduced  from  5  to  3  well  volumes  as  necessary. 


Monitor  Well  Sampling 


All  of  the  monitor  wells  constructed  under  this  program  which  were 
bailed  this  month  were  found  to  be  very  low  producers,  therefore,  minimal 
development  is  expected.  As  necessary  in  the  future,  3  well  volumes  will 
be  withdrawn  before  water  sampling  for  chemical  analysis  rather  than  the 
previously  proposed  5  volumes.  This  is  proposed  because  the  monitor  wells 
drew  down  very  quickly  to  the  bottom  and  slowly  recovered,  thus  insuring 
that  surrounding  formation  water  was  entering  the  well. 


Golf  Course  Well 

Sampling  the  golf  course  well  and  selected  wells  in  the  area  of 
Landfill  No.  3  for  the  determination  of  a  panel  of  water  quality 
parameters  was  recommended.  This  recommendation  will  be  considered  after 
the  results  of  the  field  and  laboratory  conductivity  measurements  have 
been  reviewed. 


Conductivity  Analysis 


The  conductivity  of  all  water  samples  will  be  determined  in  the 
laboratory  as  well  as  in  the  field. 


WATER  SAMPLING  AND  ANALYSIS  (SECOND  EPISODE) 


No  activity 


DATA  INTERPRETATION  AND  FINAL  REPORT 

Some  data  interpretation  wan  conducted  In  support  of  monitor  well 
construction. 

No  work  on  the  final  report  wi  performed  In  December. 

PLAN/ ADMINISTRATIVE 

Field  activities  were  suspended  during  the  holidays.  They  are 
scheduled  to  resume  the  first  week  in  January. 
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During  the  aonth  of  January  1983*  technical  progress  was  made  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

Personnel  froa  two  organisations  were  field  briefed  on  the  use  of 
ainlaal  safety  apparel  during  their  assistance  to  this  project.  The  first 
were  the  two  drillers  froa  Earth  Exploration  and  Drilling,  Bountiful, 

Utah.  They  assisted  the  Investigation  with  hollow  stsa  sugaring  at 
Chemical  Disposal  Pit  Mo.  3.  During  the  augerlng,  solvent  odors  were 
encountered  In  two  auger  holes.  After  Initially  encountering  odors,  the 
drillers  were  Instructed  in  the  use  of  rubber  boots  and  gloves.  These 
were  used  as  added  protection  for  handling  the  drill  rig  equipaent  and 
soil  that  may  be  contaminated  as  well  as  during  rig,  clothing,  and 
equipment  wash  down. 

The  Base  Bioengineer  provided  personnel  to  assist  In  lyslaeter 
sampling.  They  were  field  Instructed  during  the  course  of  a  sampling 
effort  In  safety  considerations  for  sampling  lyslaeters.  Protective 
equipaent  Included  rubber  gloves  and  eye  wear  to  guard  against  lyslaeter 
splashing. 

Auger  hole  cuttings  that  were  obviously  contaminated  were  shoveled  as 
practical  Into  plastic  bags  to  minimise  new  ground  contamination  at 
piezometers  P-6  and  P-7  associated  with  Chemical  Disposal  Pit  No.  3. 

DATA  REVIEW 

Additional  data  pertinent  to  this  study  were  obtained  froa  UURI, 

UBTL,  Utah  Geological  Association  and  Hill  AFB  personnel.  The  data  aided 
in  supporting  the  conclusion  that  Chemical  Disposal  Pit  No.  3  Is  situated 
on  a  very  complex  site.  Items  reviewed  Included  two  reports  and 
geological  features  of  the  study  area,  an  extract  on  landslide  forms,  a 
report  on  the  soils  of  Utah,  and  discussions  of  old  wells  In  the  vicinity 
of  Landfills  No.  3  and  4. 


GEOPHYSICS 


Activities  during  January  are  summarised  aa  follows: 

1.  Numerical  modeling  of  electrical  realatlvlty  data  obtained 
during  October,  November  and  December  1982 

2.  Ground  magnetic  profiles  at  Berman  Pond 

3.  Ground  magnetic  profiles  at  Chemical  Pita  No.  1  and  2  and 
Landfill  No.  3. 

4.  Self-potential  surveys  at  Chemical  Pits  No.  1  and  2. 

Chemical  Disposal  Pits  No.  1  and  2  and  Landfill  No.  3 

Numerical  modeling  of  electrical  resistivity  data  was  Initiated  and 
completed  for  selected  profiles. 

Six  ground  magnetic  profiles  totaling  approximately  509  stations  were 
completed  In  the  Landfill  No.  3,  Chemical  Pits  No.  1  and  2  area.  The  data 
are  being  complied  at  present.  They  seem  to  identify  major  areas  of 
landfill.  Further  interpretation  is  needed. 

Self-potential  (SP)  surveys  were  initiated  at  Chemical  Pits  No.  1  and 
2,  but  have  not  yet  been  completed.  SP  anomalies  appear  to  be  associated 
with  Chemical  Pits  No.  1  and  2,  but  more  data  and  Interpretation  are 
required. 

Berman  Pond 

Numerical  modeling  of  electrical  resistivity  data  was  Initiated  and 
completed  for  selected  profiles. 

Seven  ground  magnetic  profiles  totaling  approximately  690  stations 
were  completed  at  Berman  Pond.  Anomalies  exceeding  200  gammas  were 
recorded,  and  It  appears  that  the  ground  magnetic  data,  when  fully 
compiled  and  Interpreted,  will  delineate  much  of  the  landfill  area  at 
Berman  Pond.  The  success  of  the  ground  magnetic  method  here  can  be 
attributed  to  steel  and  Iron  in  concrete  fill  and  other  trash. 
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Numerical  Modeling  was  completed  for  resistivity  data  at  Chemical  Pit 
Ho.  3.  These  survey  data  have  been  Modeled  in  great  detail  because  of  the 
apparent  structural  complexity  of  the  disposal  area  and  the  Importance  of 
understanding  the  migration  paths  for  the  solvents  dumped  here.  Borings 
have  substantiated  the  complex  subsurface. 

SOIL  CORING/ ANALYSIS 

A  total  of  15  soil  samples  were  taken  from  Chemical  Disposal  Pit 
No.  3  for  potential  chemical  analysis.  These  were  taken  using  a  split 
spoon  sampler  during  Investigative  hollow  stem  angering  at  the  site. 

Results  of  the  analysis  of  15  soil  samples  from  Berman  Pond  were 
reported. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

Construction  Drilling  International  has  completed  all  11  monitor  well 
surface  protective  features  (l.e.,  protective  posts,  surface  grout  and 
security  caps).  The  remaining  items  to  complete  as  inventoried  by  Radian 
are  general  site  policing  and  returning  four  stainless  steel  screens  not 
used  during  present  well  construction. 

Ten  shallow  piezometers  have  been  emplaced  at  Chemical  Disposal  Pit 
No.  3.  These  2-inch  PVC  piezometers  were  emplaced  using  solid  and/or 
hollow  stem  augers  provided  by  Earth  Exploration  and  Drilling  of 
Bountiful,  Utah.  These  were  emplaced  not  only  to  provide  ground  water 
level  information  but  also  provide  ground  water  sampling  locations. 

The  first  five  piezometers  were  emplaced  (6-13  January)  based  upon 
recommendations  made  in  December  in  order  to  define  the  site 
geologically.  The  lithology  and  depths  to  ground  water  greatly  changed 
over  small  distances  (i.e.,  tens  of  feet)  in  this  case  over  an  area  of 
about  160  by  180  feet.  This  indicated  that  the  site  was  more  complex  than 
originally  thought. 


Therefore,  a  nee  ting  was  held  between  UBTL/UURI,  Radian  and  ESL/UURI 
to  discuss  the  hollow  stem  sugaring  results.  It  was  recommended  that  an 
additional  set  of  piezometers  be  Installed  to  further  define  the  site. 
Approval  was  obtained  and  a  second  set  of  piezometers  was  Installed 
beginning  on  25  January  through  the  end  of  the  month. 

The  second  set  of  piezometers  again  confirmed  the  complexity  of  the 
site,  both  geologically  and  hydrologlcally.  Two  piezometers  yielded  (P-6 
and  P-7)  ground  water  with  strong  "solvent"  odors  not  encountered  during 
the  first  set  of  piezometers.  The  total  area  now  covered  by  all  10 
piezometers  Is  about  330  feet  by  160  feet.  Depths  to  ground  water  below 
ground  level  range  from  10  to  25  feet  and  the  piezometer  zones  of 
completion  are  either  in  days  or  sand/gravel  materials. 

Piezometer  Installation  problems  were  encountered  during  both 
phases.  These  were  due  to  water  sands  collapsing  the  hold  and/or  sticking 
the  bit,  clay  slowing  the  augerlng  and  piezometer  casing  breaking  off 
below  ground  level.  All  problems  were  overcome  without  adversely 
affecting  completion  times  or  budget. 

WATER  SAMPLING  AND  ANALYSIS  (FIRST  PHASE) 

A  total  of  13  monitor  wells  were  sampled  during  the  month.  This 
includes  two  earlier  monitor  wells  constructed  before  this  field 
investigation  In  the  vicinity  of  Landfill  No.  3.  Four  of  six  lysimeters 
completed  at  Berman  Pond  and  Chemical  Disposal  Pit  No.  3  have  been 
sampled.  Two  lysimeters,  and  almost  a  third,  have  been  completely  sampled 
this  month.  A  new  lyslmeter  was  emplaced  at  Chemical  Disposal  Pit  No.  3 
for  potential  sampling  in  the  vicinity  of  Piezometer  P-5  where  previous 
augerlng  indicated  moisture  at  the  completed  depth.  The  10  piezometers 
which  have  been  completed  at  Chemical  Disposal  Pit  No.  3  are  undergoing 
development  for  sampling  In  February. 

Chemical  analyses  for  most  of  16  water  samples  were  completed  In 
January. 


During  lyslmeter  sampling,  it  was  found  that  due  to  the  small  volumes 
produced,  it  was  necessary  to  pull  samples  over  a  period  of  days.  In. some 
cases,  this  required  compositing  samples  in  order  to  obtain  the  minimum 
required  volumes  for  analysis.  Personnel  from  the  Base  Bioengineer 
assisted  in  the  task  after  field  instruction  by  Badlan  and  receiving  UBTL 
sampling  priority  Instructions. 

Problems  encountered  with  the  lyslmeters  include:  maintaining 
suction  (three  lyslmeters),  freesing  (one  lyslmeter),  and  very  little 
moisture  capture  (two  lyslmeters).  Attempts  have  been  and  are  being  made 
to  correct  the  problems.  The  frozen  lyslmeter  will  be  sampled  during 
spring  when  the  ground  is  not  frozen. 

Piezometer  Development 

The  10  completed  piezometers  at  Chemical  Disposal  Pit  No.  3  are 
undergoing  bailing  development  and  close  groundwater  level  monitoring  to 
observe  the  effects  of  bailing  on  the  piezometers.  All  of  the  piezometers 
to  date  are  very  low  producers.  Ttoo  piezometers  (P-7,  P-6)  were  completed 
in  zones  with  solvent  odors,  all  other  completed  piezometers  did  not  have 
any  obvious  signs  of  contaminations.  The  piezometers  will  be  sampled  in 
early  February. 

WATER  SAMPLING  AND  ANALYSIS  (SECOND  EPISODE) 

No  activity. 


DATA  INTERPRETATION  AND  FINAL  REPORT. 

Preliminary  field  analysis  at  Chemical  Disposal  Site  No.  3  indicates 
that  piezometer  P-7  may  have  been  completed  in  waste  fluids  that  are 
outside  of  the  present  known  disposal  site.  This  is  evidenced  by  its 
position  appearing  to  be  hydraulically  upgradient  of  the  disposal  pits. 
Chemical  analysis  and  surveying  of  the  piezometers  will  aid  in  confirming 
or  refuting  this  observation. 


Chemical  Disposal  Pit  No.  3  field  analysis  of  static  water  levels 
Indicates  a  general  eastward  movement.  Final  directions  cannot  be 
assessed  until  after  chemical  analysis  and  surveying  have  been  analyzed. 

PLAN/ ADMINISTRATIVE 

A  meeting  was  held  between  UBTL/UURI,  Radian  and  ESL/UURI  on  17 
January  1983.  to  discuss  the  initial  augerlng  results  at  Chemical  Disposal 
Pit  No.  3.  The  augerlng  results  confirmed  the  resistivity  survey 
indications  that  the  site  was  geologically  complex.  It  was  therefore 
recommended  that  additional  soil  boring  be  conducted  to  further  define  the 
site,  and  that  a  6-inch  monitor  well  at  this  stage  would  not  be 
appropriate. 


During  the  month  of  February  1983,  technical  progress  was  made  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

Mo  additional  activity. 


DATA  REVIEW 

No  additional  activity. 


GEOPHYSICS 

Acitivities  during  February  are  summarized  as  follows: 

1.  Numerical  modeling  of  electrical  resistivity  data  obtained 
during  October,  November  and  December  1962. 

2.  Compilation  of  ground  magnetic  data  taken  over  Berman  Pond, 
Chemical  Disposal  Pits  No.  1  and  2  and  Landfill  No.  3. 

3.  Completion  and  compilation  of  Self-Potential  (SP)  surveys  at 
Chemical  Disposal  Pits  No.  1  and  2  and  Chemical  Disposal  Pit 
No .  3 . 

Numerical  modeling  was  completed  for  all  five  lines  of  resistivity 
data  at  Chemical  Disposal  Pit  No.  3  because  of  the  complexity  of  the 
disposal  area.  Two  lines  were  modeled  at  Berman  Pond.  Four  lines  were 
modeled  at  Chemical  Disposal  Pits  No.  1  and  2.  Three  lines  were  modeled 
at  Landfill  No.  3.  In  addition,  the  line  located  near  Base  Well  No.  4  was 
also  modeled.  Underlying  clay  layers  are  clearly  present  in  all  areas 
except  Berman  Pond.  This  does  not  lnply  total  absence  of  a  clay  layer  at 
Berman  Pond.  It  only  implies  that  a  clay  layer,  if  present,  has  to  be 
deeper  than  the  60  to  90-foot  sounding  capability  of  the  30-foot  dipole 
spacing  used  on  the  resistivity  lines. 

The  Self-Potential  data  obtained  at  Chemical  Disposal  Pits  No.  1  and 
2  were  supplemented  with  fill-in  lines.  These  data  are  most  encouraging 
in  that  SP  anomalies  are  clearly  associated  with  the  disposal  area. 


The  Self-Potential  data  obtained  at  Chemical  Pit  No.  3  are  fairly 
nondescript.  No  major  anomalies  appear  to  be  associated  with  any 
chemicals  in  the  disposal  area.  An  area  has  been  defined,  however,  where 
it  is  thought  waters  leaving  the  general  slump  area  are  moving  downslope. 

SOIL  CORING/ANALYSIS 

The  soil  samples  collected  during  the  Installation  of  the  ten 
piezometers  at  Chemical  Disposal  Pit  No.  3  were  received  in  the  laboratory 
for  analysis.  The  analyses  were  completed. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

All  wells  and  selected  ground  locations  about  the  waste  sites  were 
inventoried.  Identified,  and  flagged  in  preparation  for  elevation  and/or 
location  surveying.  The  surveying  is  to  be  conducted  by  Hill  AFB  survey 
crews.  Well  data  gathered  Included  present  well  and  water  depths,  in  situ 
groundwater  temperature  and  conductivity  measurements.  These  data  will 
aid  in  defining  the  hydrogeological  system(s)  in  the  vicinity  of  the  waste 
sites,  particularly  Landfill  No.  3  and  Chemical  Disposal  Pits  No.  1  and  2, 
which  have  the  greatest  number  of  old  and  new  monitor  wells. 


WATER  SAMPLING/ANALYSIS  (First  Episode) 

The  ten  piezometers  completed  at  Chemical  Disposal  Pit  No.  3  were 
sampled  for  chemical  analysis.  The  laboratory  encountered  difficulty  with 
equipment  in  analyzing  the  previous  groundwater  samples  for  purgeable 
aromatics  (EPA  Method  602).  Therefore,  13  wells  were  resampled  for  this 
analysis.  The  chemical  analyses  were  completed.  Base  Well  No.  4  was 
sampled  for  the  analysis  of  organic  priority  pollutants  by  GC/MS. 

WATER  SAMPLING/ ANALYSIS  (Second  Episode) 


No  activity. 


DATA  INTERPRETATION/FINAL  REPORT 

Field  data  and  notes  have  been  foraulated  and  interpreted  to  develop 
the  tables  for  the  interim  Data  Review.  The  Data  Review  is  to  provide  the 
following  information: 

1.  Sketch  maps  of  locations  of  monitor  wells,  lysimeters  and  auger 
samples. 

2.  A  summary  of  raw  geological  data. 

3.  A  summary  of  the  chemical  analyses  of  samples  taken  during  the 
first  sampling  episode. 

4.  Recommendations  for  the  second  sampling  episode. 

PLAN/ADMINISTRATIVE 

Coordination  has  been  conducted  to  request  Hill  AFB  surveying 
assistance  in  providing  topographic  elevation  control  off  base  in  the 
vicinity  of  Chemical  Disposal  Pit  No.  3.  This  will  prospectively  aid  in 
the  definition  and  Interpretation  of  the  slump  feature(s)  situated  at  the 
site. 

The  hydrogeological  project  director,  Mr.  Rick  Belan,  had  to  depart 
the  field  several  weeks  early  due  to  an  emergency.  Final  field  tasks  were 
implemented  by  Mr.  Gordon  Alcott,  who  has  been  assisting  in  the  field 
investigations. 

Base  building  key,  personal  and  vehicle  passes  for  Mr.  Belan  have 
been  returned.  In  addition,  the  Radian  monitor  well  keys  are  presently 
distributed  as  follows:  Hill  AFB  Bioengineer  (6),  UBTL  (1),  and 
Construction  Drilling  International  (1). 

The  base  weather  office  has  been  initially  contacted  for  obtaining 
base  weather  data  for  the  study. 

Requests  for  modification  of  the  contract  were  submitted.  The 
modifications  involved  a  change  in  the  number  of  proposed  analyses.  A 
copy  of  the  revised  Summary  of  Chemical  Analyses  is  attached. 


Summary  of  Chemical  Analyses  Proposed  for  the 
Hill  APB,  Utah  Phase  II  Survey  (Revised  February  16,  1983) 


Type  of  Analytes 

Total  Organic  Carbon  (TOC) 

Total  Organic  Halogens  (TOX) 

Oil  and  Grease 
Phenol 

Methyl  Blue  Active  Substances  (MBAS) 

Total  Dissolved  Solids  (TDS) 

Cyanide 

Sulfate 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Purgeable  Halocarbons 
Purgeable  Aromatics 

GC/MS  Screen  (EPA  Methods  624  and  625  with  up  to  10 
unknowns  identified  for  each  method  per  ample) 

ICP  Screen  (37  elements) 
pH  (field  measurement) 

Specific  Conductance  (field  measurement) 

Specific  Conductance  (laboratory  measurement) 
Temperature  (field  measurement) 

Three  metals  by  AA  (metals  to  be  identified) 

Two  analyses  by  GC  (compounds  to  be  identified) 

Calcium 

Magnesium 

Sodium 

Potassium 

Carbonate 

Bicarbonate 

Chloride 

Fluoride 

Nitrate 

Hardness 

Silica 

Total  Organic  Carbon  (TOC) 

Total  Organic  Halogens  (TOX) 

Oil  and  Grease 


No.  of 
Samples 

Type  of 
Samples 

60 

Hater 

60 

Hater 

37 

Hater 

33 

Hater 

17 

Hater 

22 

Hater 

52 

Hater 

22 

Hater 

17 

Hater 

52 

Hater 

52 

Hater 

52 

Hater 

17 

Hater 

22 

Hater 

17 

Hater 

22 

Hater 

17 

Hater 

60 

Hater 

37 

Hater 

7 

Hater 

7 

Hater 

50 

Hater 

50 

Hater 

48 

Hater 

50 

Hater 

2: 

Water 

25 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

14 

Water 

78 

Soil 

78 

Soil 

50 

Soil 

»*.  •V*’ »**• 


Phenol 

Cyanide 

Beryllium 

Cadmium 

Chromium 

Moisture 


«*  * 


During  the  south  of  March  1983,  technical  prograaa  was  made  with 
reapect  to  tha  following  apaciflc  project  functions. 

SAFETY 

No  edditional  activity. 

DATA  REVIEW 

No  additional  activity. 

GEOPHYSICS 

No  additional  field  activities  were  conducted.  The  remaining  data 
were  reduced  and  a  draft  report  of  the  geophysical  work  was  prepared  by 
the  Earth  Science  Laboratory. 

SOIL  CORING/ANALYSIS 

No  additional  activity. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

No  additional  activity. 

WATER  SAMPLING/ ANALYSIS  (FIRST  EPISODE) 

The  GC/MS  analyses  of  water  samples  were  completed. 

WATER  SAMPLING/ ANALYSIS  (Second  Episode) 

The  second  round  of  sampling  is  scheduled  to  occur  in  late  April 
and/or  early  May.  The  exact  sampling  period  will  depend  upon  the  weather, 
preferably  after  spring  thawing  and  precipitation  event(s). 

DATA  INTERPRETATION/FINAL  REPORTS 

The  Earth  Science  Laboratory  prepared  a  draft  report  of  the 
geophysics  work  for  review  by  UBTL  and  Radian  Corp.  The  Interim  Data 
Review  was  submitted  on  14  March  1983.  Selected  parameters  are  being 


examined  principally  for  areal  distribution  as  well  as  ground  water 
classification  at  the  Chemical  Disposal  Pits  1  end  2,  Landfill  3  and  Golf 
Course  areas. 

PLAN/ ADMINISTRATIVE 

The  second  round  of  ground  water  sampling  has  been  coordinated 
between  UBTL  and  Radian  Corp.  The  content  of  the  final  report  has  been 
discussed.  Some  adjustments  to  the  modification  requested  in  February, 
1983  were  made.  Surveying  assistance  and  weather  office  information  were 
coordinated  with  Hill  AFB  personnel. 


Airing  the  south  of  April  1983,  technical  progress  was  aade  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

No  additional  activity. 

SATA  REVIEW 

No  additional  activity. 

GEOPHYSICS 

No  additional  activity. 

SOIL  CORING/ ANALYSIS 

No  additional  activity. 

INSTALLATION  OF  WELLS  AND  LYS METERS 

No  additional  activity. 

WATER  SAMPLING/ ANALYSIS  (First  Episode) 

There  was  a  problem  with  the  anion/catlon  balance  on  the  water  saaple 
from  monitor  well  M-7  at  Landfill  No.  3.  The  laboratory  data  were 
reviewed  and  no  errors  were  discovered.  The  sample  has  been  maintained  in 
storage  for  reanalysis  with  the  samples  from  the  second  round  of  sampling. 

WATER  SAMPLING/ ANALYSIS  (Second  Episode) 

Recommendations  from  Radian  Corp.  and  the  USAF  In  response  to  the 
Interim  Data  Review  were  incorporated  Into  the  sampling  and  analysis 
program.  Field  sampling  and  analytical  activities  were  coordinated  for 
the  second  round  of  sampling.  Sampling  began  the  last  week  of  April.  It 
is  expected  to  be  completed  the  second  week  of  May. 


DATA  INTERPRETATION/ FINAL  REPORTS 


The  requested  ueether  date  swmary  hes  bean  received  fro*  Hill  AFB 
for  report  analysis.  The  final  report  base  figures  have  been  coordinated 
for  drafting.  The  aerial  photography  and  field  data  analysis  of  Chemical 
Disposal  Pits  Nos.  142  (locations  and  dine na Iona)  have  been  finalised 
for  the  final  report.  The  collection  of  date  on  health  effects, 
concentration  standards  and  the  environmental  fate  of  aelected  analytical 
parameters  detected  In  groundwter  about  the  wste  altes  has  begun. 
Graphical  representations  of  boring  logs  wre  constructed  and  correlated 
to  the  geophysical  cross-sections  at  Chemical  Disposal  Pit  No.  3.  Due  to 
the  extreme  complexity  of  the  site  vertically  and  areally,  data  were 
difficult  to  interpret. 


PLAN/ADMINISTRATIVE 

The  surveying  requirements  for  the  monitor  wile  and  control  points 
have  been  finalised  and  coordinated  with  the  Hill  AFB  Civil  Engineers  for 
all  of  the  investigated  wste  sites.  Additionally,  the  topographic  survey 
at  Chemical  Disposal  Pit  No.  3  has  been  coordinated.  The  elevation  and 
location  survey  is  projected  to  be  completed  about  mid-May. 

A  recommended  format  for  the  Final  Report  was  received  from  the 
Project  Officer  for  review.  The  completion  of  Draft  Final  Report  is 
projected  for  July  11,  1983. 


During  the  month  of  Hay  1983,  technical  prograaa  wi  aade  with 
respect  to  tha  following  a pacific  project  functlona. 

SAFETY 

No  additional  activity* 

SATA  REVIEW 

No  additional  activity. 

GEOPHYSICS 

No  additional  activity. 

SOIL  CORXNG/ANALYSXS 

No  additional  activity. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

No  additional  activity. 

WATER  SAMPLING/ANALYSIS  (Firat  Epiaode) 

No  additional  activity. 

WATER  SAMPLING/ANAL YS IS  (Second  Episode) 

The  second  round  of  monitor  well  sampling  and  measurement  activities 
was  completed  during  the  second  week  of  May.  Two  additional  monitor  well6 
and  a  surface  runoff  poir*  were  sampled  (as  coordinated  with  the  Project 
Officer).  These  monitor  wells,  W-13  and  80-19,  are  located  about  midway 
between  the  Landfill  No.  3  upgradient  wells  M-6  and  M-7  and  the  Golf 
Course  Well  GC-1.  The  surface  sampling  point  is  a  golf  course  parking  lot 
storm  drain  that  leads  into  monitor  wells  W-13  and  80-19  area.  These 
sampling  points  will  aid  in  correlating  ground  water  recharge,  if  any, 
from  the  Golf  Course  area  to  the  Landfill  No.  3  and  Chemical  Disposal  Pits 
Nos.  1  and  2  areas.  Chemical  analyses  for  these  additional  samples  were 
the  major  anions  and  cations. 


High  levels  of  contamination  end  instrumental  difficulties  slowed  the 
analysis  of  ths  purgesble  helocerbon  samples  (EPA  Method  601)  end  the 
purgesble  hydrocerbon  samples  (EPA  Method  602).  The  Project  Officer 
agreed  to  the  suggestion  of  an  extension  of  tlae  for  the  analysis  of  the 
purgesble  hydrocarbon  saaples. 

DATA  INTERPRETATION/FINAL  REPORTS 

The  field  date  taken  during  the  second  round  of  saapllng  has  been 
received  for  evaluation.  These  data  will  now  permit  the  majority  of  the 
final  hydrogeological  data  analyals  to  be  conducted,  as  well  as 
Incorporated  with  the  final  chemical  analyses  and  survey-weather  delays 
and  the  monitor  well  survey  data  is  projected  to  be  finished  about  the 
first  week  in  June.  Finalisation  of  the  3  V2  months  of  dally  field 
activity  logs  for  the  final  report  is  ongoing.  Selected  tables  and 
figures  are  being  drafted  for  the  69  piezometers,  monitor  and  base  wells 
at  Hill  AFB  to  develop  the  hydrogeology  at  the  five  waste  sites  under 
investigation.  These  tables  and  figures  concern  changes  between  saapllng 
episodes  of  static  water  levels,  in-situ  temperature,  conductivity,  and 
oil  slick  measurements.  The  oil  slick  measurement  at  Chemical  Disposal 
Pits  No.  1  and  2  Indicated  about  a  one  foot  thickness  Increase  at  Monitor 
Well  V-4  from  the  last  measurement  in  November  1982.  Therefore,  an 
additional  set  of  measurements  will  be  conducted  at  the  Chemical  Disposal 
Pit  N06.  1  and  2  area  the  third  week  in  May.  The  static  water  level 
changes  for  all  the  sites  ranged  from  about  one-half  foot  to  about  six 
feet,  except  for  Berman  Pond  where  Monitor  Veil  BPM-1  appears  to  have  a 
decrease  change  of  about  two  feet.  The  Berman  Pond  Veils  BPM  1  and  2  will 
be  measured  again  about  the  third  week  in  May  to  cross-reference 
measurements.  The  Golf  Course  parking  lots  have  been  analysed  for  their 
precipitation  runoff  potential  to  the  Landfill  3  and  Chemical  Disposal 
Pits  1  and  2  areas.  Berman  Pond  waste  volume  was  estimated,  and 
correlation  of  the  first  round  of  analytical  data  was  conducted. 


PLAN/ ADMINISTRATIVE 


The  surveying  requested  for  the  aonltor  veils  end  control  points  ere 
being  conducted  by  the  Hill  AFB  Civil  Engineer's  survey  crew*  Due  to 
ueether  deleys  the  coepleted  survey  dete  Is  expected  to  be  evelleble  about 
the  first  werit  In  June*. 

The  teble  of  contents  for  the  Flnsl  Report  was  coordinated  with  the 
Project  Officer* 

The  four  remaining  monitor  well  steel  screens  have  been  taken  to  the 
Hill  AFB  Bloenglneer  by  Construction  Drilling  International  (CDI)  for 
storage.  CDI  has  also  completed  monitor  well  site  cleanup  after  their 
activities. 


During  the  nonth  of  June  1983,  technical  progress  ms  Bade  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

No  additional  activity. 


DATA  REVIEW 

No  additional  activity. 


GEOPHYSICS 

No  additional  activity. 


SOIL  CORING/ ANALYSIS 
No  additional  activity. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 
No  additional  acitlvlty 

WATER  SAMPLING/ANALYSIS  (First  Episode) 

No  additional  activity. 

WATER  SAMPLING  ANALYSIS  (Second  Episode) 

The  chemical  analyses  associated  with  the  second  episode  of  sampling 
were  completed.  The  data  were  tabulated  in  a  format  suitable  for 
inclusion  in  the  final  report. 

DATA  INTERPRETATION/ FINAL  REPORTS 

Most  of  the  hydrogeological  base  data  maps  have  been  drafted  for 
Chemical  Disposal  Pits  No.  1  and  2,  Landfill  No.  3,  Berman  Pond  and 
Chemical  Disposal  Pit  No.  3.  The  mapB  will  be  completed  after  receiving 
final  survey  "tie  in"  data  from  the  Hill  AFB  Civil  Engineer's  Office. 
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The  "oil  slick"  aonltorlng  data  results  at  Chemical  Disposal  Pits  No. 
1  and  2  indicate  that  the  magnitude  of  groundwater  rise  and  oil  thickness 
increase  is  much  greater  than  originally  expected  due  to  the  exceptional 
winter  precipitation.  Therefore,  an  extended  water  level  and  oil 
thickness  measurement  program  has  been  recommended  to  the  Air  Force. 

The  due  date  for  the  draft  final  report  was  extended  to  August  31, 
1983,  to  accommodate  the  inclusion  of  the  new  water  level  data  and  the 
"tie  in"  survey  data  in  the  final  report. 

PLAN/ ADMINISTRATIVE 

The  surveying  data  requested  for  the  monitor  wells  has  been  received 
from  the  Hill  AFB  Civil  Engineer's  Office.  Coordination  was  conducted 
with  the  Base  Civil  Engineer's  Office  for  survey  grid  "tie  in”  data, 
cross-check  of  selected  survey  data  and  several  monitor  well  control 
points.  Final  survey  data  is  expected  in  early  July. 

The  Hill  AFB  "W"  series  well  logs  that  may  have  been  stored  at  Brooks 
AFB  were  requested  from  the  Project  Officer.  These  logs  of  the  Landfill 
3,  4,  and  Chemical  Disposal  Pits  No.  1  and  2  areas  would  have  provided 
accurate  geologic  data  for  Incorporation  into  the  hydrogeologic  map  data 
base  for  this  present  study.  Dr.  Sanders  indicated  that  the  logs  were  not 
available. 

Additional  groundwater  level  and  oil  slick  thickness  measurements  in 
the  area  of  Chemical  Disposal  Pits  No.  I  and  2  were  performed  by  personnel 
from  the  Hill  AFB  Bioengineer's  Office  at  the  request  of  the  project  team. 


During  the  month  of  July  1983,  technical  progress  was  made  with 
respect  to  the  following  specific  project  functions. 

SAFETY 

No  additional  activity. 

DATA  REVIEW 

No  additional  activity. 

GEOPHYSICS 

No  additional  activity  pertaining  to  the  hydrogeological  assessments 

SOIL  CORING/ ANALYSIS 

No  additional  activity. 

INSTALLATION  OF  WELLS  AND  LYSIMETERS 

No  additional  activity. 

WATER  SAMPLING/ ANALYSIS  (First  Episode) 

No  additional  activity. 

WATER  SAMPLING/ ANALYSIS  (Second  Episode) 

No  additional  activity. 

DATA  INTERPRETATION/FINAL  REPORTS 

Received  the  final  survey  "tie-in"  data  from  the  Hill  AFB  Civil 
Engineers  which  allowed  the  draft  finalization  of  various  report 
figures.  Continued  to  develop  final  report  figures  and  text  concepts. 

PLAN/ ADMINISTRATIVE 

Becan  the  "oil  slick"  and  static  water  level  monitoring  program  at 
Hill  AFB  after  receiving  a  verbal  go-ahead  from  the  Air  Force. 

Coordination  was  completed  between  UBTL  and  other  contractors  with 
respect  to  final  report  details  and  writing  assignments. 


ndall  AFB  Florida  by  Engineering  Science,  Atlanta.  Georgia 


2* 

January  1982 


Engineering  Science  (ES)  was  tasked  by  the  Department  of  Defense  to 
conduct  a  Hill  AFB  records  search  under  Phase  I  of  their  Installation  Restora¬ 
tion  Program  (IRP).  ES  conducted  interviews  with  personnel  familiar  with  past 
waste  disposal  practices,  and  file  searches  were  performed  to  identify  base 
facilities  which  have  generated,  handled,  transported  and  disposed  of  waste 
materials.  The  report  documented  their  findings,  and  various  supporting 
studies  and  environmental  descriptions  of  Hill  AFB.  Utilizing  the  basic  in¬ 
formation  developed,  ES  applied  a  numerical  rating  system  to  each  waste  site 
in  order  to  rank  and  prioritize  the  sites  for  the  IRP  Phase  II  problem  con¬ 
firmation  and  quantification  program. 


DR- 2  An  Investigation  of  Ground  and  Surface  Water  Pollution  in  the 
Vicinity  of  the  Deactivated  Landfill  and  Burnpit,  Hill  AFB, 
Utah,  December  1976;  Technical  Report  Number  76-8  USAF 
Occupational  and  Environmental  Health  Laboratory,  Brooks 
AFB,  Texas 


Based  opon  a  1976  preliminary  survey,  it  was  determined  that  a 
field  investigation  was  required  to  determine  if  the  ground  water  and/or 
surface  water  in  the  area  of  deactivated  Landfills  3  and  4,  Chemical  Dis¬ 
posal  Pits  Nos.  1  and  2,  and  a  burnpit  had  been  contaminated.  If  so,  the 
investigation  was  to  determine  the  type  and  degree  of  contamination. 
Fourteen  drilled  test  wells,  two  surface  pools  and  three  seeps  were  sam¬ 
pled  for  chemical  analysis.  Static  bioassays  were  also  conducted.  The 
results  of  the  study  indicated  that  contamination  of  the  ground  and  sur¬ 
face  water  locally  had  occurred. 
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DR-3  Leachate  Investigation  of  the  Hill  AFB  Landfill;  prepared  for 

the  Department  of  the  Air  Force  Headquarters,  Ogden  Air  Logistics 
Center,  Hill  AFB,  Utah  by  Calsdence  Research  Inc.  (CRI). 

Huntington  Beach.  California,  August,  1981 

CRI  was  tasked  by  Hill  AFB  to  conduct  a  field  investigation  of  the 
Landfill  4  area,  in  order  to  provide  specific  recomendat ions  to  alleviate 
leachate  contamination  of  local  ground  and  surface  water.  During  this  inves¬ 
tigation  16  existing  wells  were  upgraded  and  two  monitoring  wells  installed. 
Also,  a  series  of  exploratory  soil  borings  were  performed  along  the  southern 
site  perimeter.  Water  mass  balance  calculations  were  computed  to  estimate 
possible  precipitation  and/or  ground  water  underflow  contributions  to  leachate 
generation.  The  study  determined  that  concentrations  of  organics  and  heavy 
metals  were  higher  than  background  counterparts,  and  that  levels  of  most  con¬ 
taminants  exceeded  various  EPA  and  state  of  Utah  standards.  Based  on  the 
results  of  this  investigation,  CRI  provided  mitigation  measures  recommenda¬ 
tions. 


DR-4  Aerial  Photographs  Dated  10/10/71  Provided  by  University  of  Utah 
Research  Institute  (UURI),  Salt  Lake  City 

This  series  of  aerial  photographs  provided  by  Dr.  Howard  Ross 
(UURI),  were  from  a  previous  research  project  at  Hill  AFB.  These  photographs 
were  identified  as  AAK-lmm  numbers  161,  162,  163,  164,  165,  and  196.  These 
photographs  clearly  show  the  waste  areas  of  concern  for  the  present  study. 
They  also  permitted  stereographic  analysis  of  1971  site  details  that  other¬ 
wise  would  not  have  been  available,  particularly  the  size  and  locations  of 
chemical  disposal  pits  1  and  2. 


DR- 5  Excerpt  from  the  23  January  1959  Air  Force  Plan  Titled:  Master 

Plan  Security,  Hill  Air  Force  Base;  Hill  AFB  Civil  Engineer,  Utah 


A  selected  section  of  this  map  of  the  Berman  Pond  area  was  provided. 
The  map  depicts  topographic  contours  of  the  location  and  elevations  at  the 
pond  which  allowed  accurate  location  of  the  pond. 
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DR-6  Aerial  Photograph  Copy  Depicting  Monitor  Wells  Around  Landfills  3 


and  4,  Undated.  From  the  Hill  AFB  Civil  Engineer,  Utah 


This  blue-line  aerial  photograph  copy  depicts  landfills  3  and  4, 
and  chemical  disposal  pits  1  and  2.  The  copy  also  shows  the  locations  of 
the  1976  and  1980  series  of  monitor  wells  installed,  particularly  around  the 
Landfill  4  area. 


DR- 7  Air  Installation  Compatible  Use  Zone  (AICUZ)  Compatible  Use 
Districts,  Hill  Air  Force  Base,  Utah,  April  1982;  From  the 
Hill  AFB  Civil  Engineer,  Utah 


This  map  copy  depicts  designated  noise  zones  throughout  Hill  AFB, 
and  provides  topographic  coverage  of  the  waste  site  locations  and  surrounding 
areas  at  a  scale  of  1-inch  *  2000  feet. 


DR-8  Copies  of  Peterson  Brothers  Drilling  Company  Daily  Reports  of 
1980  Series  Monitor  Wells  Formation  Description  and  Casing 
Data,  1980;  Hill  AFB,  Civil  Engineer,  Utah 

These  log  copies  provided  information  and  data  about  the  geologic 
materials  and  water  encountered  during  the  drilling  of  the  1980  series  monitor 
wells.  It  also  provides  some  information  about  the  well  completion  materials. 


DR- 9  Summary  Sheet  of  Depths  of  Setting  of  PVC  Pipe  in  the  1980  Series 
Monitor  Wells;  Hill  AFB,  Civil  Engineer,  Utah 


This  is  a  Peterson  Brothers  Drilling  summary  tabulation  of  the 
depths  the  monitor  well  casings  were  set  at  in  the  ground.  It  also  provides 
some  information  on  the  formations  and  ground  water  encountered  during  the 
drilling. 


DR-10  Well  Elevations  and  Water  Levels  9  March  1981;  Hill  AFB  Civil 


Engineer.  Utah 


This  liat  provides  a  tabulation  of  various  "W"  and  "1980"  series 
selected  monitor  wells  measuring  point  elevations  and  static  water  level 
elevations  for  9  March  1981. 


DR-11  Water  Levels  -  24  March  1981;  Hill  AFB  Civil  Engineer.  Utah 


This  list  provides  a  tabulation  of  selected  monitor  wells  ('V  and 
"1980"  series)  static  water  level  elevations  and  changes  from  a  previous 
measurement. 


DR-12  Observation  Wells  Water  Level  Elevations  1  May  1981:  Hill  AFB 
Civil  Engineer,  Utah 


This  is  a  tabulation  of  selected  monitor  wells  ("W"  and  "1980 
series)  static  water  level  elevations. 


DR-13  Observation  Wells  Water  Elevations  14-15  May  1981;  Hill  AFB 


Civil  Engineer.  Utah 


This  provides  a  tabulation  of  static  water  level  elevations  for 
selected  "W"  and  "1980"  series  monitor  wells,  which  includes  some  measurements 
after  a  rainfall  event. 


DR- 14  Civil  Engineer  Water  Samples  (Collected  15  May  1980);  Hill  AFB 


Bio engineer.  Utah 


This  is  a  tabulation  of  chemical  analyses  from  five  sampling  points 
in  the  area  of  Landfills  3  and  4.  The  sampling  points  were  CRI-2,  CRI-3, 
80-7,  80-13,  and  80-23. 


DR-15  Chemical  Analysis  Entitled  Sample  5  Results.  Undated;  Hill  AFB 


Civil  Engineer.  Utah 


This  is  a  tabulation  of  chemical  analyses  from  samples  collected  in 
the  Landfills  3  and  4  area.  The  samples  were  for  CRI-2,  CRI-3,  CRI-5,  80-7, 
8-13,  and  80-23. 


DR-16  Hill  AFB  "W"  Series  Well  Information,  Undated:  Hill  AFB  Civil 


Engineer,  Utah 


These  are  the  notes  for  the  "W"  series  wells  pertaining  to  the 
formations  and  ground  water  encountered  during  drilling. 


DR-17  Hill  AFB  Golf  Course  Irrigation  -  Season;  15  April  to  15  October 


1981  and  1982;  Hill  AFB  Civil  Engineer,  Utah 


This  provides  a  tabulation  of  Hill  AFB  Golf  Course  irrigation 
water  in  acre-feet  consumed. 


DR-18  Summary  of  Effluent  Quality:  West  Spring  (Pipe  coming  out  of 


hill),  1982,  Hill  AFB  Civil  Engineer,  Utah 


This  is  a  tabulation  of  chemical  analysis  of  samples  collected  at 
the  West  Spring  from  January  through  August  1982  which  is  located  downslope 
of  Landfills  3  and  4. 


DR-19  Summary  of  Effluent  Quality:  East  Spring  (Next  to  Perimeter 


Fence)  1982;  Hill  AFB  Civil  Engineer.  Utah 


This  is  a  tabulation  of  chemical  analyses  of  samples  collected  at 
the  East  Spring,  January  through  August,  1982  which  is  located  downslope 
of  Landfills  3  and  4. 


This  is  a  tabulation  of  chemical  analyses  of  samples  collected  at 
the  spring  with  water  trough,  January  through  August,  1982  which  is  located 
in  the  area  of  Landfills  3  and  4. 


DR-21  Water  Level  and  Measuring  Point  Elevations,  18  July  1980;  Hill 


AFB  Civil  Engineer,  Utah 


This  provides  for  the  Landfills  3  and  4  area  a  tabulation  of  water 
level  elevations,  principally  for  the  "80"  series  monitor  wells.  Also  in¬ 
cluded  are  measuring  point  elevation  survey  notes  of  the  monitor  wells, 
which  indicates  "all  elevations  good  to  the  nearest  0.1  foot". 


DR-22  Tabulation  of  33  Well  Sample  Analyses,  24  June  1980;  Hill  AFB 


Civil  Engineer,  Utah 


This  is  a  tabulation  of  chemical  analyses  of  samples  collected 
during  1980  in  the  area  of  Landfills  3  and  4.  Samples  were  collected  from 
the  "M",  "W",  and  "1980"  series  monitor  wells,  in  addition  to  samples  from 
the  canal  and  West  Spring. 


DR-23  Preliminary  Results  of  Observation  Wells  Drilled  at  Sodium 


Hydroxide  Leak,  1982;  Hill  AFB  Civil  Engineer,  Utah 


This  provides  a  tabulation  of  pH  measurements,  with  drilling 
depths,  at  seven  (7)  holes  in  the  vicinity  of  Berman  Pond.  No  geologic 
descriptions  were  provided. 


DR-24  Copy  of  News  Articles  on  Release  of  Phase  I  of  I.R.P.,  1982; 


Hill  AFB  Bioengineer,  Uta h 


These  are  four  articles  from  local  newspapers  noting  activities 
at  Hill  AFB. 


DR-25  Toxicity  of  Landfill  Leachate.  30  June  1982:  Department  of  the 


Air  Force  OEHL,  Brooks  Air  Force  Base.  Texas 


I 


This  letter  summarizes  a  review  of  five  (5)  months  of  analysis  on 
three  leachate  springs  at  the  Landfills  3  and  4  area.  Sample  results, 
toxicity  data  and  mineral  toxicity  in  cattle  were  also  included  at  attachments. 


DR-26  Master  Plan  -  Basic  Layout  Pla;  Hill  Air  Force  Base,  Utah 


January  1967:  Hill  AFB  Bioengineer.  Utah 


This  is  sheet  1  of  3  (Tab  NR  C-l)  depicting  the  base  facilities 
and  topographic  contours  around  the  Berman  Pond  area,  at  a  scale  of  1-inch 
400  feet. 


DR-27  Hill  Air  Force  Base  -  Basic  Layout  Plan  Tab  C-2,  30  September 


1976;  Hill  AFB  Civil  Engineer.  Utah 


This  is  a  blue-line  copy  of  the  base's  basic  layout  plan,  with 
topographic  contours.  The  map  shows  features  at  the  waste  sites,  but  no 
waste  sites.  Scale:  1-inch  *  800  feet. 


DR-28  Preliminary  Refuse  Site  Repair  Plan,  31  March  1982;  Department 
of  the  Air  Force.  Ogden  Air  Logistics  Center.  Office  of  Civil 


Engineering 


This  map  of  Landfills  3  and  4  depicts  a  prospective  site  repair 
final  contour  map.  It  also  Includes  present  contours.  Scale:  1-inch  « 
50  feet. 


DR- 2 9  Well  Number  1.  2  &  3  and  Pumping  Stations.  Sheet  2  of  2 


November  1944,  Water  Department,  Army  Air  Forces  Hill  Field 
Army  Air  Base;  Hill  AFB  Civil  Engineer  (WAT-L0GS-44-C) ,  Utah 

This  provides  a  graphic  presentation  of  the  below  ground  well 
construction  and  geologic  formations  encountered. 


DR- 30  Well  Number  4  and  Pumping  Station,  Sheet  1  of  1.  April  1948  (?), 
War  Department,  Army  Air  Forces  Hill  Field  Army  Air  Base;  Hill 
AFB  Civil  Engineer  (WAT-  Well  4-45-C),  Utah 


This  figure  provides  below  ground  well  construction  and  geologic 
formations  encountered  at  the  well  site.  The  well  is  located  southwest  of 
Landfills  3  and  4  and  Chemical  Disposal  Pits  1  and  2. 


DR- 31  Section  1  -  Drill  Observation  Holes  from  Invitation  for  Bids, 
1979;  Hill  AFB  Civil  Engineer,  Utah 


This  provides  the  well  completion  requirements  for  bidding  the 
drilling  of  approximately  25  monitor  wells  at  the  Landfills  3  and  4  areas. 
Drilling  logs  were  to  be  submitted  and  the  drilled  holes  were  to  be  com¬ 
pleted  with  4-inch  plastic  pipe.  The  monitor  wells  completed  under  this 
contract  were  the  "80"  series  numbered  wells. 


DR-32  Lake  Bonneville:  Geology  and  Hydrology  of  the  Weber  Delta  District 


Including  Ogden.  Utah;  by  Feth,  J.H.,  Barker,  D.A.,  Moore,  L.G., 
Brown,  R.J.,  and  Viers,  C.E.:  USGS  Prof.  Paper  518,  U.S.G.P.O., 
Washington,  1966,  76p  +  plates 


This  report  summarizes  the  geology,  especially  as  related  to 
existing  ground  water  hydrologic  conditions  in  the  Weber  Delta  District  in 
which  the  Hill  AFB  is  located.  The  study  was  conducted  by  the  U.S.G.S. 
and  U.S.  Bureau  of  Reclamation  with  the  assistance  of  the  Utah  State  Engineer. 
The  report  describes  the  hydrogeologic  setting  along  with  principle  and  minor 
aquifers. 


Ground  water  in  the  Weber  Delta  Subdistrict  and  a  Hill  AFB  is  of 
the  Ca-Mg-bicarbonate  type.  The  Delta  Aquifer  is  the  principal  source  of 
ground  water.  This  highly  permeable  aquifer  is  located  500  to  700  feet  below 
surface  throughout  much  of  the  subdistrict  and  varies  from  about  50  to  over 
150  feet  in  thickness.  Water  quality  is  adequate  for  most  uses  although 
dissolved  Ca  and  Mg  are  relatively  high.  Recharge  occurs  from  the  Weber 
River  and  along  the  Wasatch  front. 

Less  significant  aquifers  include  the  Sunset  Aquifer  and  the  shallow 
aquifers  underlying  the  areas  of  Roy  and  Syracuse,  northwest  and  southwest  of 
Hill  AFB,  respectively.  The  Sunset  Aquifer  generally  lies  250  to  400  feet 
below  surface  and  varies  from  50  to  200  feet  thick.  Water  quality  is  similar 
to  that  of  the  Delta  Aquifer,  but  permeability  is  considerably  lower. 

Ground  water  in  the  shallow  aquifers  is  more  highly  mineralized 
than  those  of  the  Delta  and  Sunset  Aquifers.  Near  Roy,  the  shallow  and  deep 
aquifers  are  not  thought  to  be  hydraulically  connected.  However,  in  the 
Syracuse  area,  pressure  relationships  suggest  the  aquifers  may  be  linked  by 
upward  leakage. 


DR- 33  Geothermal  Exploration  Program  -  Hill  Air  Force  Base,  Davis  and 
Weber  County,  Utah;  by  Glenn,  F.E.,  Chapman,  D.S.,  Foley.  D. 
Capuano,  R.M.,  Cole,  D. ,  Sibbett,  G. ,  and  Ward.  S.H.;  Prepared 
for  U.S.D.O.E. /Division  of  Geothermal  Energy,  by  Earth  Science 
Laboratory,  UURI ,  Salt  Lake  City,  March,  1980 


This  report  summarizes  the  results  of  a  phased  exploration  program 
designed  to  determine  whether  an  exploitable  geothermal  resource  exists 
beneath  Hill  AFB.  The  program  included  a  review  of  available  geological 
data,  regional  exploration,  and  emplacement  of  two  thermal  gradient  holes. 

The  primary  exploration  targets  were  faults  that  might  be  part  of  convective 
hydrothermal  systems;  the  secondary  targets  were  stratigraphic  aquifers. 

Gravity  profiles  and  reflection  seismic  surveys  were  used  to 
delineate  faults  and  determine  depths  to  bedrock.  Thermal  gradient  holes 
were  drilled  on  the  east  and  south  sides  of  the  base  to  depths  of  1280  feet 
and  3269  feet  respectively.  Measured  temperatures  (55°F  and  104 °F,  respec¬ 
tively)  were  lower  than  expected  based  on  the  prevailing  regional  gradient. 

The  major  conclusion  of  the  study  is  that  a  shallow  geothermal 
resource  does  not  underlies  Hill  AFB. 

The  geothermal  well  data  provides  geologic  information  at  the 
areas  of  waste  disposal  sites,  Berman  Pond  and  Landfills  3  and  4.  Structural 
data  provided  in  the  reports  indicates  that  the  Hill  AFB  golf  course  area 
may  be  a  structurally  high  area  due  to  faulting. 
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DR- 34  Hill  Air  Force  Base  Utah  -  Environmental  Protection  Report  1981: 

Air  Force  Logistics  Command,  Ogden  Air  Logistics  Center 

This  report  presents  a  synopsis  of  the  environmental  aspects  of 
Hill  AFB  and  the  surrounding  area,  as  well  as  an  evaluation  of  past  and 
current  environmental  protection  practices,  programs,  and  accomplishments. 

The  environmental  setting  is  described  with  respect  to  climate,  geology,  and 
hydrology . 

Control  systems /programs  designed  to  alleviate  pollution  of  the 
air  and  water,  and  environmental  degradation  resulting  from  noise,  radiation, 
solid  wastes,  and  toxic  or  hazardous  wastes  are  presented.  Environmental 
R&D,  enhancement,  and  education/ training  programs  conducted  by  the  base  are 
outlined . 

The  status  of  the  Installation  Restoration  Program  is  presented 
which  includes  a  ranking  of  potential  contamination  sources  resulting  from 
past  disposal  practices,  and  description  of  current  and  planned  measures  to 
mitigate  adverse  impacts.  Landfill  4  and  Chemical  Disposal  Pits  1  and  2, 
respectively,  received  the  highest  priority  rankings  based  on  potential 
hazardousness.  At  report  issuance,  leachate  monitoring  of  the  landfill  and 
arrangements  for  provisicn  cf  an  alternate  water  source  during  landfill 
restoration  had  been  accomplished.  Additional  monitoring  at  lower  priority 
sites  was  planned  for  1982. 
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DR- 35  Tab  A-l.  Environmental  Narrative,  Hill  Air  Force  Base,  Utah, 


18  March  1977;  15  March  1978  Revised;  RCS:  HAF-PRE(AR)  7801 


This  report  describes  the  environmental,  historical,  geographical, 
and  operational  aspects  of  Hill  AFB.  Environmental  descriptions  include 
citations  to  reference  literature.  Specific  areas  of  the  base  and  their  use 
with  respect  to  operations  conducted,  housing,  etc.  are  presented  in  some 
detail . 


DR-36  Report  of  Soil  Tests  -  Hill  AFB  Squadron  Flight  Operations 
Building:  Department  of  the  Army,  South  Pacific  Division, 
Corps  of  Engineers  Laboratory,  Sausalito,  California, 
August,  1982 


This  report  summarizes  the  results  of  tests  made  on  12  undisturbed 
core  samples  and  18  plastic  bag  samples  recovered  from  the  vicinity  of  the 
Flight  Operations  Building  near  Berman  Pond.  Tests  conducted  include  grain 
size  analysis,  triaxial  compression,  consolidation  and  moisture  content, 
Atterberg  limits  and  standard  soil  classification. 


DR- 3 7  Soil  Boring  Logs  Provided  by  Mel  Howell,  Department  of  the  Armv , 
Sacramento  District,  Corps  of  Engineers,  to  Rick  Belan,  30 
November  1982 


Shallow  borings  (^20  ft.  TD)  were  made  in  the  vicinity  of  the 
Squadron  Operations  Building  (3  borings)  and  the  Depot  Armament/Ordnance/ 
Weapons  Ship  (18  borings).  These  facilities  are  located  near  Berman  Pond, 
so  that  the  soil  data  may  be  extrapolated  to  reflect  conditions  of  the  soils 
underlying  the  abandoned  waste  lagoon. 

Boring  logs  indicate  that  the  soils  in  both  areas  are  dominated  by 
fine  to  very  fine  grained  sand  and  silt.  Other  lithologies  are  reported, 
but  they  are  relatively  minor. 
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Field  Area,  U.S.  Engineer  Office,  Hill  Field.  Ogden,  Utah. 

5  March  1941  (WAT-MF  Well-41-C) 

This  log  of  Mountain  Fuel  Supply  Well  No.  1  provides  descriptions 
of  major  lithologic  units  encountered  from  surface  (elev.  *  4730  feet)  to  a 
total  depth  of  554  ft.  10  in.  Thicknesses  of  individual  units  are  also 
reported.  The  log  indicates  that  at  the  time  the  well  was  drilled  (3/5/41) 
ground  water  was  encountered  at  a  depth  of  417  feet. 


DR- 39  Drilling  Water  Well  No.  4  -  Log  of  Existing  Wells;  U.S.  Engineer 
Office,  Salt  Lake  City  District,  Ogden  Air  Depot.  Hill  Field, 

Ogden,  Utah,  17  June  1943  (WAT-LOGS-43-C) 

Lithologic  logs  from  five  wells  existing  at  Hill  Field  prior  to 
drilling  of  Well  No.  4  are  provided,  along  with  the  log  of  the  new  well  (No. 
4).  Existing  wells  are  identified  as  an  abandoned  well;  well  no's.  1,  2,  and 
3;  and  the  Ogden  Ordnance  Well.  In  addition  to  major  lithologic  subdivisions, 
all  logs  show  surface  and  bottom  hole  elevations,  casing  diameters,  and  per¬ 
forated  zones.  Water  level  elevations  are  indicated  for  all  but  the  abandoned 
well.  Most  of  the  wells  are  located  north  of  Chemical  Disposal  Pit  No.  3 
while  Base  Well  No.  4  is  in  the  vicinity  of  Landfills  3  and  4  and  Chemical 
Disposal  Pits  Nos.  1  and  2. 


DR-40A&B  Detailed  Utility  Map,  Hill  Field,  Ogden,  Utah,  Sheets  2  and  3 


War  Department.  Army  Air  Forces.  Os-den  Air  Service  Command.  Post 


Utilities  Office  (Sheet  2  -  last  revision  dated  25  April  1968 


Sheet  3  -  last  revision  dated  12  March  1971) 


These  maps  show  the  locations  of  utility  lines  with  respect  to  Bas 
facilities  and  roads  in  the  vicinity  of  Berman  Pond  and  which  depicts  a  sani 
tary  sewer  drain  in  the  vicinity  of  Berman  Pond.  Map  scale  is  1-inch  ■  50 
feet. 


DR-41A&B  Ogden  Air  Material  Area,  Master  Plan  Sanitary  Sewer  System,  Hill 


Air  Force  Base,  Utah,  Sheets  1  and  2:  Department  of  the  Air 


Force,  Asst.  Chief  of  Staff /Ins tallatlons-Washington,  D.C 


January  1967 


These  maps  show  the  locations  of  sanitary  sewer  mains  and  manholes 
located  in  the  areas  south  and  southwest  of  Landfills  3  and  4  and  Chemical 
Pits  1  and  2.  Map  scale  is  1-inch  *  400  feet. 


DR-42  Ogden  Air  Logistics  Center,  Master  Plan,  Storm  Drainage  System, 

Hill  Air  Force  Base,  Utah,  Sheet  2:  Department  of  the  Air  Force, 
Asst.  Chief  of  Staf f /Installations  -  Washington,  D.C.,  September 
1981  (latest  revision) 


This  map  shows  the  storm  drainage  control  system  elements  located 
in  the  northeast  portion  of  Hill  AFB.  This  area  includes  Landfills  3  and  4 
and  Chemical  Pits  1  and  2.  The  information  presented  will  aid  in  assessment 
of  possible  environmental  pathways  associated  with  run-on/ run-off  at  the 
disposal  sites.  Map  scale  is  1-inch  ■  400  feet. 
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DR-43  Topographic  Map  of  the  Karpville  Quadrangle,  7.5  Minute  Series. 
Davis  Co.,  Utah  (scale  ■  1:24.000;  contour  interval  ■  40  feet): 

U.S.  Department  of  the  Interior,  Geological  Survey /Department 
of  the  Army,  Corps  of  Engineers,  1955  (photorevised  1969,  1975) 

This  map  shows  Che  surface  relief,  physiographic  and  man-made 
features,  and  population  centers  southeast  of  Hill  AFB,  located  in  the  north- 
vest  part  of  Karpville  Quadrangle. 


DR-44  Topographic  Map  of  the  Ogden  Quadrangle,  7.5  minute  series,  Utah 
(scale  «  1:24,000,  contour  interval  *  40  feet);  U.S.  Department 
of  the  Interior,  Geological  Survey/  Department  of  the  Army,  Corps 
of  Engineers,  1955  (photorevised  1969,  1975) 

This  map  shows  the  surface  relief,  physiographic  and  man-made 
features,  and  population  centers  northwest  of  Hill  AFB,  located  in  the  south¬ 
east  part  of  Ogden  Quadrangle. 
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DR-45  Environmental  Geology  of  the  Wasatch  Front,  1971:  Utah  Geological 
Association,  Publication  1,  Utah  Geological  and  Mineralogical 
Survey,  Salt  Lake  City,  Utah 

This  publication  consists  of  a  series  of  papers  addressing  the  geo¬ 
logic  and  hydrologic  setting  of  the  Wasatch  Front,  and  resultant  regional  and 
local  environmental  consequences. 

Geologic  structures/features  having  particular  environmental  signi¬ 
ficance  include  faults  and  associated  seismic  activity;  landslides  (including 
rock  slides,  slumps,  and  earthflows) ;  and  soil  and  rock  failure.  Hill  AFB 
Chemical  Disposal  Pit  No.  3  is  located  in  the  slump  complex  described  in  the 
report.  The  southern  portion  of  the  slump  complex  may  impact  hydrogeologic 
conditions  at  Chemical  Disposal  Pits  Nos.  1  and  2. 


APPENDIX  K:  SAFETY  PLANS 
(pp.  K-l  through  K-19) 

Geophysics  Safety  Plan  (ESL/UURI) 
Hydrogeology  Safety  Plan  (Radian  Corp.) 
Laboratory  Safety  Plan  (UBTL/UIRI) 


APPENDIX  K:  SAFETY  PLANS 
(pp.  K-l  through  K-I9) 

Geophysics  Safety  Plan  (ESL/UURI) 
Hydrogeology  Safety  Plan  (Radian  Corp.) 
Laboratory  Safety  Plan  (UBTL/UURI) 


SAFETY  PROGRAM 


Project:  Hill  AFB  Hazardous  Waste  Study,  Phase  II 

Task:  Electrical  Resistivity  Surveys  for  Waste  Pit  Delineation 

Subcontractor:  Earth  Science  Laboratory,  University  of  Utah  Research 
Institute 

I.  WORK  DESCRIPTION 

The  work  to  be  performed  is  electrical  resistivity  surveys  of  waste 
landfill  areas  and  chemical  waste  disposal  pits.  A  gasoline  powered  motor 
generator  is  used  to  produce  electric  current  which  Is  transmitted  to  metal 
stakes  (electrodes)  which  are  in  contact  with  the  earth.  A  voltage  drop  is 
observed  at  varying  distances  from  the  transmitting  electrodes  through  a 
digital  voltmeter  or  receiver.  The  field  crew,  typically  three  men,  and  all 
equipment,  are  typically  transported  in  pickup  trucks,  surburban  vehicles,  or 
vans. 


II.  POTENTIAL  WORK  HAZARDS  AND  SAFETY  CONSIDERATIONS 

The  following  are  recognized  as  work  activities  which  may  result  in 
accidents : 

1)  Transportation  from  ESL/UURI  to  Hill  AFB  (vehicle  accident) 

2)  Transportation  on  Hill  AFB 

3)  Lifting  equipment  (current  transmitter,  motor  generator,  water  cans) 

4)  Preparing  electrodes  (digging  with  entrenching  tools,  pounding 
aluminum  stakes  with  sledge  hammers) 

5)  Transmitting  electric  current  (potential  shock  hazard  at  electrodes 
and  transmitter  terminals) 


6)  Preparing  electrical  wires  (possible  cuts) 


7)  Working  along  roadsides  and  near  base  exercise  areas. 

8)  Handling  gasoline  cans  for  refilling  the  motor  generator. 

PERSONNEL 

A.  Only  physically  and  mentally  qualified  personnel  with  related  field 
experience  will  be  used  for  this  work. 

B.  All  drivers  will  have  a  valid  Utah  Drivers  License. 

C.  Personal  clothing  standards  will  be  enforced.  At  a  minimum  these 
listed  below  are  the  requirements: 

1.  Short  sleeve  shirt 

2.  Long  trousers 

3.  Leather  boots  or  work  shoes  or  other  appropriate  protective 
shoes  or  boots.  Canvas  shoes,  tennis  or  deck  shoes  are  not 
acceptable. 

4.  Hard  hats  will  not  be  required  since  this  is  not  a 
construction  activity  and  will  not  take  place  in  construction 
areas. 

ACCIDENT  PREVENTION  RESPONSIBILITY 

A.  The  field  crew  chief  or  geophysicist  in  charge  on  the  site  will  be 
the  job  site  safety  officers,  and  will  be  responsible  for  crew 
safety. 

B.  Earth  Science  Lab/UURI  personnel  will  cooperate  fully  with  government 
personnel  in  evaluating  job  hazards  and  maintaining  a  safe  jobsite. 

C.  All  personnel  will  be  familiar  with  the  location  of  the  base 
hospital,  Building  570,  which  is  located  near  some  of  the  job  site 
areas. 


SAFETY  MEETINGS 


A.  All  personnel  will  read  and  maintain  a  copy  of  this  Safety  Program. 

B.  All  personnel  will  be  instructed  as  to  avoidance  of  recognized 
hazards  prior  to  beginning  the  work  on  the  jobsite. 

C.  Safety  meetings  will  be  held  to  identify  and  evaluate  possible 
hazards  and  problems  before  each  new  phase  of  work,  and  every  Monday 
morni ng. 

VI.  SUBCONTRACTORS 

A.  No  subcontractors  will  be  used  in  this  work. 

VII.  SANITATION 

A.  Drinking  water  will  be  provided  from  local  culinary  sources  and 
dispensed  from  insulated  jugs. 

B.  Every  effort  will  be  made  to  establish  and  maintain  sanitary  job 
conditions.  This  is  facilitated  by  using  existing  base  facilities. 

VIII.  FIRST  AID  AND  MEDICAL  FACILITIES 

A.  A  first  aid  kit  will  be  available  at  the  crew  vehicle  at  all  times. 

B.  Personnel  requiring  emergency  treatment  will  be  transported  to  the 
Hill  Air  Force  Base  Hospital,  because  of  its  proximity,  if  the  injury 
requires  treatment  at  this  level. 

IX.  PUBLIC  PROTECTION 

All  necessary  precautions  will  be  taken  to  protect  the  public  from 

hazards  arising  out  of  the  project.  High  voltage  areas  will  be  identified 

with  appropriate  DANGER  signs. 

X.  HOUSEKEEPING 

A.  Project  equipment  will  be  restricted  to  the  immediate  area  of  a 
single  field  site  away  from  vehicle  and  pedestrian  traffic. 


B.  Electrical  wires,  survey  stakes,  etc.  will  be  picked  up  promptly  upon 


the  completion  of  each  portion  of  the  work. 

XI.  GASOLINE 

Gasoline  will  be  stored  and  dispensed  from  heavy  duty  MS  5  gallon  fuel 

cans. 

XII.  ACCIDENT  REPORTING 

A  geophysicist  or  crew  chief  will  be  at  the  work  site  at  all  times  and 
will  be  immediately  informed  of  any  accident.  He  will  determine  the  severity 
level  of  the  accident  and  dictate  the  Immediate  action  (hospital,  local 
doctor,  first  aid,  etc.).  Any  lost  time  accident  or  accident  requiring 
professional  treatment  will  be  reported  to  Hill  Air  Force  Base  authorities 
within  two  hours.  Accident  reporting  and  Investigation  will  be  In  strict 
compliance  with  established  Hill  Air  Force  Base  proceedures. 


Howard  P.  Ross,  Ph.1 
Senior  Geophysicist,  ESL/UURI 
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October  26,  1982 


MEMORANDUM 


TO: 

PROM: 

SUBJECT: 


Sim  D.  Lessley,  Ph.D.,  Technical  Manager  -  UBTL 
R.  Vandervort,  R.A.  Belan  -  Radian  Corporation 
Safety  Plan  for  1RP  Investigations  at  Hill  AFB ,  Utah 


I .  PURPOSE 

The  purpose  of  this  plan  is  to  describe  and  establish 
minimum  safe  work  procedures  and  practices  for  the  accomplishment 
of  IRP  investigation  work  to  be  conducted  at  inactive  waste 
disposal  sites  located  on  Hill  AFB,  Utah  property.  The  plan  is 
intended  to  apply  to  Radian  Corporation  (hereafter  "Radian"), 
subcontractors  to  Radian,  and  employees  of  other  firms  working 
under  the  technical  direction  of  Radian  at  the  various  waste 
disposal  sites. 

II.  ACCIDENT  PREVENTION  RESPONSIBI LI TY 

The  prime  responsibility  for  employee  safety  shall  rest 
with:  (1)  Radian  for  its  own  employees,  (2)  Radian  subcontractors 
for  their  employees  and,  (3)  with  other  firms  whose  employees 
will  work  under  Radian's  technical  direction  on-site  at  Hill  AFB, 
Utah. 


Radian,  its  subcontractors,  and  other  firms  participating 
in  onsite  work,  will  comply  with  all  applicable  requirements  of 
the  Utah  Occupational  Safety  and  Health  Rules  and  Regulations. 
These  parties  will  also  cooperate  with  government  safety  and 
health  personnel  with  respect  to  project  work. 

III.  OBSERVANCE  OF  HILL  AFB  REGULATIONS 

Radian  and  its  subcontractors  will  observe  and  cooperate 
with  all  Base  regulations  regarding  access,  vehicle  operation, 
personal  conduct,  etc.  while  on  Base.  Specifically:  (1)  all 
personnel  will  obtain  passes  to  enter  Base  property  and  will 
check  in  and  out  through  Base  guard  stations,  (2)  all  vehicles 
used  onsite  will  carry  current  registration  and  inspection 
information,  and  (3)  all  vehicle/equipment  operators  will  carry 
valid  driver/operator  licenses. 
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IV.  SUBCONTRACTS 

This  safety  plan  will  be  an  addendum  to  all  subcontracts 
initiated  by  Radian.  The  addendum  will  require  compliance  with 
the  program. 

V.  SANITATION 

Drinking  water  will  be  obtained  from  local  culinary  sources 
and  dispensed  from  cooler  cans  and  disposable  paper  cups.  Every 
effort  will  be  made  to  establish  and  maintain  sanitary  job 
conditions. 

VI.  FIRST  AID  AND  MEDICAL  FACILITIES 

Radian  and  its  subcontractors  will  have  available  first  aid 
kits  for  treatment  of  minor  injuries.  Because  of  the  close 
proximity  of  the  Hill  Air  Force  Base  Hospital ,  persons  requiring 
emergency  treatment  will  be  transported  to  that  facility. 

VII.  SAFETY  PRECAUTIONS 

Safety  training,  protective  clothing  and  equipment,  and 
work  practices  which  will  be  required  of  Radian  employees  and  its 
subcontractors  are  described  in  sections  1.0  and  2.0  of  "SAFETY 
PRECAUTIONS"  attached  hereto. 

VIII.  ACCIDENT  REPORTING 

Accidents  will  be  reported  within  one  hour.  All  required 
accident  report  forms  (Utah  and  U.S.  Government  )  will  be 
promptly  completed. 


SAFETY  PRECAUTIONS 


1.0  COLLECTION  AND  HANDLING  OF  SOIL  CORES  AND/OR  DRILLING 

SAMPLES 


1.1  Hand  Auqerinq 

Shallow  depth  core  samples  will  be  collected  from 
several  areas  suspected  to  overlay  waste  disposal  sites.  A  hand 
augering  device  will  be  used  to  collect  soil  core  samples  for 
subsequent  laboratory  analysis.  The  following  safety 
precautions  will  be  observed  when  collecting  hand  augered  core 
samples. 

1.1.1  Safety  Training 

Persons  designated  to  perform  hand  auger  soil  sampling 
will  be  instructed  regarding  the  potential  health  and  safety 
hazards  associated  with  the  work  prior  to  commencing  field 
activities.  Specifically,  the  following  topics  will  be  covered 
in  the  training  session: 

o  Potential  routes  of  contact  with  toxic  and/or 
corrosive  substances 

skin  contact/adsorption 
eye  contact 
inhalation 
ingestion 
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o  Types,  proper  use,  limitations  and  maintenance  of 
applicable  protective  clothing  and  equipment 

-  safety  helmet 
chemical  goggles 

impervious/chemical  resistant  gloves 
impervious/chemical  resistant/safety-toe  boots 
impervious  body  coverings  (aprons,  blouse, 
trousers) 

o  Respiratory  protection  using  half -facepiece  air 
purifying  respirator  with  replaceable  filter 
cartridges 

Hierarchy  of  protective  controls: 
engineered,  administrative,  work  practice, 
personal  protective  clothing  and  equipment. 

Forms  of  respiratory  protection: 
air  purifying  (disposal/reusable),  air 
supplied,  self  contained. 

Selection  of  respiratory  protection  based  on 
hazard:  dust,  fume,  mist,  gas,  irritant,  poor 
warning  properties. 

NIOSH  certification/approval  of  respiratory 
protection  equipment. 


Medical/physical  fitness  to  wear  respiratory 
protection. 
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Reevaluation  of  respirator  selection. 

Use,  limitations  and  maintenance  of  half¬ 
facepiece  air-purifying  respirator:  qualitative 
fit  test,  routine  inspection,  replacement  of 
parts,  cleaning/disinfection,  storage. 

o  Reporting  of  accidents  and  availability  of  medical 
assistance. 

1.1.2  Protective  Clothing  and  Equipment 

All  hand  augering  work  will  be  performed  by  persons 
garbed  in  the  following  minimum  protective  items: 

o  Gauntlet  style,  chemical  resistant/impervious  gloves 
o  Safety  toe,  chemical  resistant/impervious  boots 
o  Chemical  eye  goggles 

Depending  on  soil  core  properties,  site  conditions  and 
weather,  other  items  may  be  used  for  supplemental  protection. 

Such  items  may  include: 

o  Safety  helmet 

o  Respirator  (half-facepiece,  air-purifying) 
o  Impervious  apron 

o  Impervious  work  blouse  and/or  trousers 


1.1.3 


Work  Practices 


1.1. 3.1  Sampling  Activities 


All  core  activities  will  be  conducted  by  persons 
wearinq  at  least  the  minimum  protective  items  listed  above. 

Field  personnel  will  stand  upwind  from  the  auger  location  and 
upwind  from  extracted  samples  during  their  handling. 

Odorous  soil  cores  or  site  conditions  will  result  in 
donning  of  organic  vapor/acid  gas  respiratory  protection. 
Similarly,  dusty  site  or  soil  core  conditions  will  result  in 
donning  particulate  filter  type  respirators. 

Soil  cuttings  from  hand  augering  which  display 
contamination  will  be  removed  from  the  site  in  suitable  sealed 
sample  containers  or  other  sealed  container  for  eventual 
disposal,  or  placed  back  into  the  hand  augered  hole. 

Gloves,  boots,  sampling  equipment  will  be  rinsed  with 
clean  water  at  the  site.  After  rinsing,  gloves,  boots,  etc.  will 
be  placed  in  clean  bags  for  transportation  to  an  area  where  they 
can  be  thoroughly  cleaned  with  detergent  and  water. 

1.1. 3. 2  Equipment,  Personal,  Site  Hygiene 

Punctured,  internally  contaminated,  cracked,  stubbornly 
soiled,  protective  items  will  be  disposed  in  sealed  plastic  bags. 

Paper,  raas,  and  other  disposables  used  on  site  or  in 
equipment/sample  container  clean  up  will  be  disposed  of  in  sealed 
plastic  bags. 
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No  food  will  be  consumed  on  the  exploration  site. 
Employees  will  thoroughly  wash  their  hands,  forearms  and  face 
before  consuming  food  or  beverages  other  than  water  held  in 
disposable  cups.  Drinking  water  will  be  available  at  the 
perimeter  of  the  site  being  investigated,  pisposable  cups  will 
be  used  to  consume  water  after  protective  gauntlet  gloves  are 
removed . 

1 . 2  Drill  Cutting  Sampling 

Periodically,  drill  cutting  samples  may  be  collected 
from  either  shallow  or  deep  drilling  activities.  A  bucket  and/or 
impermeable  plastic  sheeting  will  be  used  to  collect  drill 
cutting  samples  from  the  air  discharge  line  for  subsequent 
laboratory  analysis.  The  following  safety  precautions  will  be 
observed  when  collecting  drill  cutting  samples. 

1.2.1  Safety  Training 

(Same  as  in  Section  1.1.1) 


1.2.2 


Protective  Clothing  and  Equipment 


All  drilling  sample  collection  will  be  performed  by 
persons  garbed  in  the  following  protective  items: 

o  Gauntlet  style,  chemical  resistant/impervious  gloves 
o  Safety,  chemical  resistant/impervious  boots 
o  Chemical  eye  goggles 

o  Respirator  (half  or  full  piece,  air  purifying)* 
o  Impervious  work  blouse  and  trousers* 


*Note:  Depending  upon  the  actual  field  conditions  encountered, 
these  may  not  be  necessary.  (i.e.  if  air  discharge  is  shut  off 
before  and  after  sample  collection  if  using  a  static  collection 
method.)  The  on-site  Radian  representative  will  stipulate  the 
form  of  respiratory  protection  required. 
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Depending  upon  soil  properties,  site  conditions  and 
weather,  other  items  maybe  used  for  supplemental  protection. 

Such  items  may  include: 

o  Safety  helmet 
o  Face  Shield 
o  Impervious  apron 
o  Impervious  pant  and  jacket 

1.2.3  Work  Practices 

1.2. 3.1  Sampling  Activities/Care  of  Protective  Items 

All  drill  cutting  sampling  activities  will  be  conducted 
by  persons  wearing  at  least  the  minimum  protective  items  listed 
above  (sec  1.2.2).  Field  personnel  will  stand  upwind  from  the 
discharge  line  and  upwind  from  the  extracted  cutting  during  their 
handling. 

Odorous  soil  cores  or  site  conditions  will  result  in 
donning  of  organic  vapor /acid  gas  respiratory  protection. 
Similarly,  dusty  site  or  drill  cuttings  will  result  in  donning 
particulate  filter  type  respirators. 

Gloves,  boots,  other  protective  coverings  and  sampling 
equipment  will  be  rinsed  with  clean  water  at  the  site  before 
eating,  drinking  and  at  the  conclusion  of  each  days  drilling 
activities.  Respirators,  if  worn,  will  be  used  during  the  rinse 
down  activity. 

Where  visual  observation  of  cutting  or  detected  odors 
show  contamination,  personal  protective  items,  will  be  placed  in 
clean  bags  after  rinsing  for  transportation  to  an  area  where  they 


can  be  thoroghly  cleaned  with  detergent  and  water  and  inspected 
for  leaks,  cracks  or  other  damage.  Where  only  clean  cuttings  are 
present,  protective  items  will  be  rinsed,  inspected,  dried  and 
otherwise  made  ready  for  reuse.  Respirators  will  be  thoroughly 
cleaned,  disinfected  and  repaired  after  each  use. 

Drill  cuttings  which  display  odor  or  visual 
contamination  will  be  sampled  for  laboratory  chemical  analysis. 
Ultimate  disposal  of  the  cuttings  will  be  based  on  chemical 
analyses.  The  estimated  cutting  volume  for  the  6-inch  wells  of 
about  30  feet  depth  would  be  on  the  order  of  approximately  6 
cubic  feet. 

2.0  DRILLING  ACTIVITIES 

2.1  Drilling  Personnel 

The  driller  and  support  personnel  will  be  responsible 
for  the  procurement,  safe  use  and  proper  maintenance  of  personal 
protective  safety  equipment  (except  respirators)  that  maybe 
required  during  drilling,  construction  and  development  of  monitor 
wells.  The  following  safety  precautions  as  a  minimum  will  be 
observed  when  operating  the  drilling  rig  at  an  exploration  site. 

2.1.1  Safety  Training 

(Same  as  in  Section  1.1.1) 

2.1.2  Protective  Clothing  and  Equipment 

All  active  drilling  work  during  the  time  of  air 
discharge  will  be  performed  by  persons  garbed  in  the  following 
minimum  protective  items. 


o  Gauntlet  style,  chemical  resistant/impervious  gloves 
o  Safety  tee,  chemical  resistant/impervious  boots 
o  Chemical  eye  goggles 

o  Impervious  work  blouse  and/or  trousers 
o  Safety  helmet 

o  Respirator  (half-face,  or  full  face,  air  purifying) 

Depending  on  drill  cutting  properties,  site  conditions 
and  weather,  other  items  maybe  used  for  supplemental  protection. 
Such  items  may  include: 

o  Impervious  apron 
o  Face  shield 

2.1. 3.1  Drilling  Activities 

All  drilling  activities  during  the  period  of  bit 
cutting  and  air  discharge  will  be  conducted  by  persons  wearing  at 
least  the  minimum  protection  items  listed  above  in  Section  2.1.2. 
During  static  conditions,  consistent  with  safe  practices  the 
respirator  and  possibly  the  goggles  may  not  be  warranted  for  rig 
functions  (i.e.  casing  welding,  uncontaminated  casing  handling, 
etc.),  or  drilling  into  uncontaminated  zones  below  shallow 
contaminated  zones.  Drill  cuttings  with  unnatural  odor  or 
obvious  visual  contamination  will  require  that  organic  vapor/acid 
gas  respiratory  protection  be  worn  until  cuttings  are  covered 
(see  Section  2. 1.3. 3)  and  the  rig  is  washed  down.  Similarly  very 
dusty  site  or  cutting  conditions  will  particulate  filter  type 
respirators  be  worn  until  cuttings  are  enclosed  and  the  drill  rig 
washed  down . 
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Field  personnel  and  the  rig  will  be  oriented  upwind  as 
much  as  practical  from  the  airline  discharge.  An  extra  long 
discharge  line  will  be  provided  that  can  be  moved  depending  on 
wind  conditions. 

Gloves,  respirators,  goggles,  boots,  drilling  equipment 
and  exposed  casing  will  be  rinsed  with  clean  water  at  the  site  as 
a  minimum  at  the  end  of  each  days  activities.  Gloves,  boots, 
drilling  equipment  casing  will  also  be  rinsed  between  the  sites 
(Chemical  Pits  1  &  2,  Landfill  #3,  Chemical  Pit  #3  and  Berman 
Pond.)  depending  on  site  conditions,  and  individual  monitor  wells 
The  drill  bit  and  stem(s)  will  be  rinsed  when  continuing  to  drill 
deep  monitor  wells  or  below  the  top  clay  (-30  feet  down)  at  the 
sites. 


Care  of  protective  items  will  be  as  rtated  in  Section 

1.2. 3.1. 


2.1. 3.2  Personal/Site  Hygiene 

Punctured,  internally  contaminated,  cracked,  stubbornly 
soiled,  protective  items  will  be  disposed  in  sealed  plastic  bags. 

Paper,  rags,  and  other  disposables  used  on  site  or  in 
equipment/sample  container  clean  up  will  be  disposed  of  in  sealed 
plastic  bags. 

No  food  will  be  consumed  on  the  exploration  site. 
Employees  will  thoroughly  wash  their  hands,  forearms  and  face 
before  consuming  food  or  beverages  other  than  water  held  in 
disposable  cups.  Drinking  water  will  be  available  at  the 
perimeter  of  the  site  being  investigated.  Disposable  cups  will 
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be  used  to  consume  water  after  protective  gauntlet  gloves  are 
removed . 

2.1.3. 3  Cuttings  Containment 

All  rotary  drill  cuttings  will  be  discharged  onto  a 
heavy  polyethylene  sheet  spread  over  the  ground.  At  the 
conclusion  of  drilling  the  plastic  sheeting  will  be  folded  up 
over  the  cutting  pile.  As  necessary,  a  top  covering  of  plastic 
sheeting  will  be  used  to  complete  enclosure  of  the  cuttings. 
Rocks  or  other  heavy  objects  will  be  used  to  secure  the  plastic 
sheeting.  The  plastic  sheeting  will  control  leachate  formation 
and  erosion.  Final  disposal  of  the  cuttings  will  be  determined 
by  their  chemical  analysis. 


UBTL  LABORATORY  SAFETY  PLAN  FOR  HILL  AFB  SURVEY 


I.  _ Purpose 

The  purpose  of  this  safety  plan  is  to  summarize  the  procedures 
that  will  be  used  by  UBTL  to  accomplish  the  sampling  and  analysis  work 
connected  with  the  Hill  AFB  Survey.  The  UBTL  Chemistry  Department  Safety 
Manual  describes  the  laboratory  safety  program  in  detail.  A  copy  is 
available  upon  request. 

The  laboratory  anticipates  the  sampling  and  analysis  of 
contaminated  soil  and  water.  The  volume  of  each  sample  will  be  one  liter 
or  less.  Preliminary  investigations  suggest  that  the  samples  will  not 
represent  a  high  hazard  to  laboratory  personnel.  Accordingly,  a  safety 
program  for  the  handling  of  small  volumes  of  moderately  hazardous  soil  and 
water  16  proposed.  Additional  safety  measures  will  be  taken  as  necessary. 

II.  _ Policy 

The  laboratory' 8  safety  policy  is  to  take  every  reasonable 
precaution  in  the  performance  of  work  to  protect  the  health  and  safety  of 
employees  and  of  the  public  and  to  minimize  the  possibility  of  damage  to 
property.  OSHA  regulations,  national  and  state  protection  guides,  safety 
codes,  etc.,  are  used  wherever  they  apply.  Where  no  standard  safety 
procedure  exists,  an  appropriate  procedure  will  be  developed. 

III.  Protective  Clothing 

A.  At  a  minimum,  all  personnel  who  work  in  the  laboratory  will 
wear  a  laboratory  coat  and  safety  glasses. 

B.  Personnel  who  handle  the  bulk  samples  will  wear  vinyl  gloves 
in  addition  to  a  laboratory  coat  and  safety  glasses.  Face 
shields,  goggles,  gauntleted  gloves,  impervious  aprons,  and 
disposable  coats  will  be  available. 


A.  An  absorbent,  Impervious  cover  trill  be  placed  on  any  working 
surface  used  for  working  with  bulk  samples. 

B.  Odorous  or  dusty  bulk  samples  will  be  handled  in  a  fume  hood. 

C.  Explosion  shields,  fire  extinguishers,  eyewash  stations, 
emergency  shower  and  personal  respirators  will  be  available. 

Accident  Prevention  Responsibility 

A.  The  safety  program  is  the  responsibility  of  the  Chemistry 
Department  Director.  It  is  administered  by  the  Laboratory 
Supervisor  who  reports  to  the  Department  Director. 

B.  A  safety  committee  composed  of  laboratory  workers  and 
administrative  personnel  conducts  independent  safety  reviews 
and  submits  their  findings  and  any  suggestions  to  the 
Department  Director. 

C.  Instruction  in  safe  laboratory  practices  is  the 
responsibility  of  the  section  managers  and  the  first-line 
supervisors  (group  leaders)  who  report  to  them. 

D.  The  implementation  of  safe  practices  is  the  responsibility  of 
each  laboratory  worker  and  his  group  leader. 

First  Aid  and  Medical  Facilities 


A.  A  first  aid  kit  is  maintained  in  a  central  location  at  the 
laboratory. 

B.  The  University  of  Utah  Medical  Center  emergency  room  is 
located  within  one  mile  of  the  UBTL  building.  Persons  in 
need  of  emergency  care  will  be  taken  to  that  facility. 

Housekeeping 


A.  Samples  and  sample  extracts  will  be  identified  and  stored  in 
designated  areas  prior  to  release  for  disposal. 
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Solvents  trill  be  stored  in  ventilated  cabinets  approved  for 
flammable  liquid  storage.  Stocks  of  laboratory  chemicals 
will  be  stored  in  ventilated  cabinets. 


VIII.  Instrument  Maintenance 

Laboratory  instrumentation  will  be  maintained  in  a  safe, 
functional  condition  by  vendors  under  service  contracts  or  by  laboratory 
personnel . 

IX.  Sample  Handling 

A.  Laboratory  personnel  involved  in  sampling  will  work  under  the 
technical  direction  of  Radian  Corporation  personnel.  Safety 
equipment  will  he  provided  by  Radian  Corporation  and  the 
practices  outlined  in  the  accompanying  Radian  Corporation 
safety  plan  will  be  followed. 

B.  The  splitting  of  samples  for  analysis  will  be  performed  on  a 
work  surface  covered  with  an  absorbent  material  backed  by  an 
Impervious  plastic  film.  Odorous  or  dusty  samples  will  be 
split  in  a  fume  hood. 

C.  Sample  extracts  will  be  handled  in  a  manner  appropriate  for 
their  composition.  Containment  of  spills  will  be  provided 
for  acid  extracts.  Organic  solvent  extracts  will  be  prepared 
and  transferred  in  a  fume  hood. 

D.  Disposal  of  samples  and  extracts  will  be  carried  out  in 
accordance  with  their  composition  as  determined  by  chemical 
analysis. 

X.  _ Accident  Reporting 


Accidents  involving  samples  from  the  Hill  AFB  Survey  will  be 
reported  within  2  hours. 


